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1. Ữ  

GD32C2x1 ↓ ᴆ ԍArmÈ CortexÈ-M23 32β └ ȂArmÈ CortexÈ-

M23 Ữ ̆ Ҍ Ữ ̆ ᴪ AHB ҉ Ȃ Ữ

ԅARMv8M̆ ᾢ ӈ Ữ 4 GB Ữ ̆ᾟ№Ḡ ԅ

Ȃ 

1.1. ArmÈ CortexÈ-M23  

Arm® Cortex®-M23 ѿҩᵞⱳ 32β Ȃ ԍ ѿҩ ᴨ

῀ ȂArm® Cortex®-M23 ҹ ֲ ᶫԅ ̆ ̔ 

Â ѿҩ ᵣ ̆ ԍ ӟ ̕ 

Â ᵞⱳ ȁ ̕ 

Â ᴨ ף ̕ 

Â ȁ Ҭ ̕ 

Â ҉Ὶ Cortex-M ↓Ȃ 

Arm® Cortex®-M23 פ ᴨ ᶫ ⱬ̆ ᶫ

ӗ 17 № ᴆȂ 

Arm® Cortex®-M23 ԅѿҩ Ҭ └ ̂NVIC̆̃ץ ᶫҙ

ᾢ Ҭ Ȃ 

Ҋ ↓₮ Arm® Cortex®-M23ᶫ ѿ֓ ̔ 

Â ᵞ ̆ I/O ̕ 

Â Ẓ ̕ 

Â ᾝ̕ 

Â ̕ 

Â ұ Ȃ 

1-1. Arm® Cortex®-M23 ԅArm® Cortex®-M23 Ȃ ԅ

Ḥ ̆ Arm® Cortex®-M23 ΎȂ 
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1-1. Arm® Cortex®-M23  

Cortex-M23

ῤ

Ҭ
└

(NVIC)
(DWT)

ᾝ
Rom

AHBҺIO

IRQ

 

1.2.  

GD32C2x1 ԅ ̆ ԍ Һ ӊ ᴂ ̆ᴂ Round 

Robin Ȃ ᶫԅ׆Һ ׆⌠ ̆ ᶏ ҩ ᵬ̆Ӟ ץ

ȂGD32C2x1 32ᵝ ̆ ᶏ Ҭ

ҩҺ ׆ ӊ Ḥ ҹ Ȃ ѿҩ AHBԑ ȁңҩ AHB

ȂAHBԑ ԑ ῏ Ҋ Ȃ 1-1. AHBԑ ԑ ῏ ↓ ò̆1ò

Һ ץ AHB ԑ ׆ ̆ ᾝ Һ Ҍ

ץ AHBԑ ׆ Ȃ 

1-1. AHBԑ ԑ ῏ ↓  

 SBUS DMA 

FMC 1 1 

SRAM 1 1 

AHB1 1 1 

AHB2 1 1 

҉ ĂHBԑ ῍ ңҩҺ №̆≢ҹ S̔BUS DMAȂCPU SBUS Cortex®-

M23 ῤ ̂ ̃ ⌠ ῤ ҍ DMA ӊ ᴂ ȂDMA

DMA AHBҺ ⌠ ̆ CPU DMA SRAM̆FLASH

AHB / APB Ȃ 

AHB ԑ Ӟ ԅѿ֓׆ ̆№≢ҹ̔FMCȁSRAMȁAHB1 AHB2ȂFMC

Ữ └ ȂSRAM ҉ Ữ ȂAHB1 AHB׆ AHB

⌠ APB AHB ̆AHB2 AHB2׆ AHB ȂAHB⌠ APB ҍ

APB׆ APB ȂAPB ҍ APB ȂAPB └ҹ 48MHzȂ
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GD32C2x1 ↓ ᴆ Ҋ Ȃ AHB ѿҩ ԍ AMBA 5.0 AHB-LITE

̆ ҩ ᶏ Ҭ ҩҺ ׆ ӊ Ḥ ҹ Ȃ AHB

Ҭ ԍ Arm® Cortex®-M23ῤ AHB ץ̆ ῤ DMA̓̀ 2ҩҺ Ȃ AHB

ԅ4ҩ׆ ̆№≢ҹ̔FMCȁῤ SRAMȁAHB1AHB2Ȃ 

AHB2 GPIO ȂAHB1 AHB ̆ AHB-APB ȂAHB-APB

ᶫԅAHB1APB ӊ ῃ ȂAPB ԅ APB Ȃ 

1-2. GD32C2x1 ↓ ᴆ  

SWTPUTPIU

ARM Cortex-

M23

Processor

Fmax:48MHz

NVIC

A
H

B
 B

U
S

SBus A
H

B
 M

a
trix

DMAMUX

SRAM

Controller

FMC

AHB1:Fmax = 48MHz

GPIO Ports

A,B,C,D,F

SRAM

AHB2:Fmax = 48MHz

FLASH

Memory

AHB to

APB 

Bridge

C
R

C RCUPowered by LDO

A
P

B
:F

m
a
x =

 4
8

M
H

z

EXTI

USART0

ADC

SPI1

TIMER15

TIMER16

TIMER0

PMU

SPI0/I2S0

WWDGT

TIMER2

TIMER13

USART1

I2C0

I2C1

USART2

12-bit

SAR ADC

GP DMA 

3chs

LDO

POR/PDR

/BOR

LVD

HXTAL

4-32MHz

IRC48M

IRC32K

LXTAL

32.768KHz

FWDGT

RTC

CMP

SYSCFG

 

1.3. Ữ  

Ữ ̆ Ữ ̆ I/O ѿҩ 4 GB ӊῤȂ

Arm® Cortex®-M23 ̆ ҹ 32β Ȃ ̆ҹԅ ᵞҌ

ᴆ ̆ Ữ Arm® Cortex®-M23 ᶫ ↕ ᾢ ӈ

Ȃ ̆ѿ № Arm® Cortex®-M23 ȂҊ ԅGD32C2x1

↓ ᴆ Ữ ̆ ף ȁSRAMȁ ῒז ᾢ ӈ Ȃ₃Ӎ ҩ №

ԅ1KB ̆ ץ ҩ Ȃ 
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1-2. GD32C2x1 ↓ ᴆ Ữ  

ӈ     

  0xE000 0000 - 0xE00F FFFF Cortex M23 ῤ  

  0xA000 0000 - 0xDFFF FFFF Ḡ  

RAM  0x60000000 - 0x9FFFFFFF Ḡ  

 

AHB2 

0x5004 0000 - 0x5FFF FFFF Ḡ  

0x5000 0000 - 0x5003 FFFF Ḡ  

0x4800 1800 - 0x4FFF FFFF Ḡ  

0x4800 1400 - 0x4800 17FF GPIOF 

0x4800 1000 - 0x4800 13FF Ḡ  

0x4800 0C00 - 0x4800 0FFF GPIOD 

0x4800 0800 - 0x4800 0BFF GPIOC 

0x4800 0400 - 0x4800 07FF GPIOB 

0x4800 0000 - 0x4800 03FF GPIOA 

AHB1 

0x4003 8400 - 0x47FF FFFF Ḡ  

0x4003 8000 - 0x4003 83FF Ḡ  

0x4002 4000 - 0x4003 7FFF Ḡ  

0x4002 3400 - 0x4002 3FFF Ḡ  

0x4002 3000 - 0x4002 33FF CRC 

0x4002 2400 - 0x4002 2FFF Ḡ  

0x4002 2000 - 0x4002 23FF FMC 

0x4002 1400 - 0x4002 1FFF Ḡ  

0x4002 1000 - 0x4002 13FF RCU 

0x4002 0C00 - 0x4002 0FFF Ḡ  

0x4002 0800 - 0x4002 0BFF DMAMUX 

0x4002 0400 - 0x4002 07FF Ḡ  

0x4002 0000 - 0x4002 03FF DMA 

APB 

0x4001 8000 - 0x4001 FFFF Ḡ  

0x4001 7C00 - 0x4001 7FFF CMP 

0x4001 7800 - 0x4001 7BFF Ḡ  

0x4001 7400 - 0x4001 77FF Ḡ  

0x4001 7000 - 0x4001 73FF Ḡ  

0x4001 6C00 - 0x4001 6FFF Ḡ  

0x4001 6800 - 0x4001 6BFF Ḡ  

0x4001 5C00 - 0x4001 67FF Ḡ  

0x4001 5800 - 0x4001 5BFF DBG 

0x4001 5400 - 0x4001 57FF Ḡ  

0x4001 5000 - 0x4001 53FF Ḡ  

0x4001 4C00 - 0x4001 4FFF Ḡ    

0x4001 4800 - 0x4001 4BFF TIMER16  

0x4001 4400 - 0x4001 47FF TIMER15  

0x4001 3C00 - 0x4001 43FF Ḡ  
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ӈ     

0x4001 3800 - 0x4001 3BFF USART0 

0x4001 3400 - 0x4001 37FF Ḡ   

0x4001 3000 - 0x4001 33FF SPI0/I2S0 

0x4001 2C00 - 0x4001 2FFF TIMER0  

0x4001 2800 - 0x4001 2BFF Ḡ  

0x4001 2400 - 0x4001 27FF  ADC 

0x4001 2000 - 0x4001 23FF Ḡ  

0x4001 1C00 - 0x4001 1FFF Ḡ  

0x4001 1800 - 0x4001 1BFF Ḡ  

0x4001 1400 - 0x4001 17FF Ḡ  

0x4001 1000 - 0x4001 13FF Ḡ  

0x4001 0C00 - 0x4001 0FFF Ḡ  

0x4001 0800 - 0x4001 23FF Ḡ  

0x4001 0400 - 0x4001 07FF EXTI 

0x4001 0000 - 0x4001 03FF SYSCFG  

0x4000 C000 - 0x4000 FFFF Ḡ  

0x4000 7400 - 0x4000 BFFF Ḡ  

0x4000 7000 - 0x4000 73FF PMU 

0x4000 5C00 - 0x4000 6FFF Ḡ  

0x4000 5800 - 0x4000 5BFF I2C1 

0x4000 5400 - 0x4000 57FF I2C0 

0x4000 4C00 - 0x4000 53FF Ḡ  

0x4000 4800 - 0x4000 4BFF USART2 

0x4000 4400 - 0x4000 47FF USART1 

0x4000 3C00 - 0x4000 43FF Ḡ  

0x4000 3800 - 0x4000 3BFF SPI1 

0x4000 3400 - 0x4000 37FF Ḡ  

0x4000 3000 - 0x4000 33FF FWDGT 

0x4000 2C00 - 0x4000 2FFF WWDGT 

0x4000 2800 - 0x4000 2BFF RTC 

0x4000 2400 - 0x4000 27FF Ḡ  

0x4000 2000 - 0x4000 23FF TIMER13 

0x4000 0800 - 0x4000 1FFF Ḡ  

0x4000 0400 - 0x4000 07FF TIMER2 

0x4000 0000 - 0x4000 03FF Ḡ  

SRAM  
0x2000 3000 - 0x3FFF FFFF Ḡ  

0x2000 0000 - 0x2000 2FFF SRAM(12KB) 

Code  

0x1FFF 7880 - 0x1FFF FFFF Ḡ  

0x1FFF 7800 - 0x1FFF 787F Option bytes(128B) 

0x1FFF 7400 - 0x1FFF 77FF Ḡ  

0x1FFF 7000 - 0x1FFF 73FF OTP bytes(1KB) 
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ӈ     

0x1FFF 0C00 - 0x1FFF 6FFF Ḡ  

0x1FFE F400 - 0x1FFF 0BFF System memory(6KB) 

0x0801 0000 - 0x1FFE F3FF Ḡ  

0x0800 0000 - 0x0800 FFFF Main Flash memory(64KB) 

0x0000 0000 - 0x07FF FFFF Aliased to Flash or system memory 

1.3.1. ҉SRAMỮ  

GD32C2x1 ↓ └ 12KB ҉SRAM̆ ҹ0x2000 0000̆ ȁ

(16 ) (32 ) Ȃ 

ECC 

SRAM 7 ECCⱳ Ȃ 1 ̆ ̂ң ̃ Ȃ 

ӊ╠ ᾢΏ῀̆ ↕ ᴪ ECC Ȃ ᵬᴪ 32 ᵬ

Ȃ Ώ ᵬᴪ֟ ѿҩ Ώ Ȃᶛ ̆16 Ώ̆ ᾢᴪᾢ 16 ̆Ῥ

Ώ῀ 16 ѿ Ώ῀Ȃ ∆ץ SRAM̆ 32β Ώ῀Ȃ 

ECC ң № ̔ 

̔ SRAMΏ ᵬ ̆ᴪ֟ ѿҩ7 ECC ̆ ѿ Ώ῀SRAMȂ 

̔ SRAM ᵬ ᶏ̆ ҍ ̆ ѿҩ7 ECC Ȃ

ECC ECC 32β Ҭ ᵝ ᵝ Ḥ Ȃ 

Ҋ ̔ 1-3 ECC  

1-3 ECC  

Datain[38:0]

Addr[31:0]

SRAMECCSEIF
Dataout[31:0] SRAMECCSERRBITS

SRAMECCMEIF

 

EEIC 

EEIĈECC Error Interrupt Control̃ ᶫԅECC ECCҬ ⱳ Ȃ 

SYSCFG_CFG1 Ҭ SRAM_ECCENᵝ̆׆ SRAM
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ECC Ȃ 

Ԋᴆ 

⌠ ԅ Ԋᴆ ̆EEIC Ҋ ̔ 

̂1̃ SYSCFG_STATҬ ECCSEIFᵝ ᵝ̆ ᴆΏ1 ץ Ȃ 

̂2̃ SYSCFG_CFG2 Ҭ ECCEADDR[11:0] ECCԊᴆ

Ȃ 

̂ң ̃Ҍ Ԋᴆ 

SRAMҬ ⌠ ԅ ̂ң ̃Ҍ Ԋᴆ ̆EEIC Ҋ ̔ 

̂1̃ SYSCFG_STATҬ ECCMEIFᵝ ᵝ̆ ᴆΏ1 ץ Ȃ 

̂2̃ SYSCFG_SRAM0ECCҬ ECCADDR[11:0] ң Ҍ ECC

Ԋᴆ Ȃ 

Ҭ  

SYSCFG_CFG2 Ҭ ECCSEIEᵝ̆ ⌠ѿҩ Ԋᴆ ̆

֟ ѿҩ NMIҬ Ȃ 

̂ң ̃Ҍ Ԋᴆ 

SYSCFG_CFG2 Ҭ ECCMEIEβȂ ⌠ѿҩ ̂ң ̃Ҍ

Ԋᴆ ̆ ֟ ѿҩNMIҬ Ȃ 

1.3.2. ҉  

GD32C2x1 ↓ └ ץ ᶫ ҉FLASHỮ ̆ №Ҋץ ̔ 

Â 64KBҺFLASH Ữ , 2KB Flash Ữ  

Â ᴆ Ȃ 

└ ̂FMC̃ Ȃ 

1.4.  

Һ  

BOOT0 ꜚҺFlash׆ ̆ FMC_WS Ҭ MFPEβ̆

ⱴ ḂȂ MFPEβ ̆ ҹ ̆ ғ ׆ ῤ

̆ᾛ FlashȂ ⱴ ̆ 0x0800 0000ῤ

ҹ0xFFFF FFFF̆↕ᴪ MFPE ;↕̆ Ȃ ̆MFPE

ץ ᵝ FMC_CTL Ҭ OBRLDβ ᶏ̆ ᵝ

ף ȂMFPE Ӟ ץ ᴆḱ Ȃ 

̔ ̆ᵖ ⱴ ̆ ᵝ ̆ ׅ ᴪ

ῤ ᵬҹ ꜚ Ȃ 
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GD32C2x1 ↓ └ ᶫԅ҈ ̆ ץ BOOT0 Ҭ

ᵝ̂BOOTLKᵝ̆nBOOT1 ᵝ̆SWBT0 ᵝ̆nBOOT0ᵝ̃

̆ 1-3. Ȃ SWBT0 ̆BOOT0 ᴪ ᵝ

ҩCK_SYS( ) ҉ Ȃ҉ ᵝ ᵝ ̆

̆ ꜚ Ȃ SWBT0 ѿ̆ ҩ ̆ ץ ԍῒ

ז Ȃ 

1-3.  

 
ꜚ  

BOOTLK nBOOT1ᵝ BOOT0  SWBT0ᵝ nBOOT0ᵝ 

Һ Flash Ữ  0 x 0 0 x 

System Ữ  0 1 1 0 x 

҉ SRAM 0 0 1 0 x 

Һ Flash Ữ  0 x x 1 1 

System Ữ  0 1 x 1 0 

҉ SRAM 0 0 x 1 0 

Һ Flash Ữ  1 x x x x 

҉ ↓ ᵝ ̆Arm® Cortex®-M23 ᾢ0׆x0000 0000 ṿ̆Ῥ׆

0x0000 0004 ף ̆ ׆ ף Ȃ 

̆ ҉ Һ ̂ ԍ0x0800 0000Ữ ̃ Ữ ̂

ԍ0x1FFF 0000 Ữ ̃ᴪ ⌠ ̆ 0x0000 0000׆ Ȃ

҉SRAM̂ ԍ0x2000 0000Ữ ̃ ҹ ̆ ∆ ף

Ҭ ḱ NVIC Ẓ ⌠SRAMҬȂ 

ῤ ᵝԍ Ữ Ҭ̆ ҉ Һ Ȃ ԍ

GD32C2x1֟ ̆ Ҋץ ӊѿ ᵬ̔USART0/1̆I2C0Ȃ 

ῒז ᵥ ̆ ץ BOOTLKᵝ׆ҺFlash Ữ ѿ῀ └ Ȃ 

Â  

ꜚ ̆ ᴆ ץ ῤ (SYSCFG_CFG0)Ҭ

BOOT_MODEᵝ ῤ ⱳ Ȃ Ữ ҺFlashỮ S̆ystemỮ ̆

҉SRAMץ Ȃ 

1.5. └ ̂SYSCFG̃ 

└ ̂SYSCFG̃ Һ Ҋ̔ 

Â I2C Fm+ I/O ῏  

Â ֓I / O  

Â ҍGPIO Ҭ  
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1.6.  

SYSCFG ̔0x4001 0000 

1.6.1. 0̂ SYSCFG_CFG0̃ 

Ẓ ̔0x00 

ᵝṿ̔0x0000 000X (X BOOT_MODE[1:0] ץ ᵝ Ҭ BOOT0

ꜚ ᵝnBOOT1ȁSWBT0 nBOOT0 ᴋᵥṿ) 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  
PC14FMP

EN 

PA10FMP

EN 

PA9FMPE

N 
Ḡ  I2C0_FMP 

PB9FMP

EN 

PB8FMPE

N 

PB7FMPE

N 

PB6FMPE

N 

 rw rw rw  rw rw rw rw rw 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ  
PA12_RM

P 

PA11_RM

P  
Ḡ  BOOT_MODE[1:0] 

 rw rw  rw 

 

ᵝ/ᵝ     

31:25 Ḡ  Ḡ ᵝṿȂ 

24 PC14FMPEN PC14 Fm+ ᶏ  

ᵝ └PC14 ҉ I2C Fm+ⱳ ̆ └  

0̔ Fm+  

1̔ ᶏ Fm+  

23 PA10FMPEN PA10 Fm+ ᶏ  

ᵝ └PA10 ҉ I2C Fm+ⱳ ̆ └  

0̔ Fm+  

1̔ ᶏ Fm+  

22 PA9FMPEN PA9 Fm+ ᶏ  

ᵝ └PA9 ҉ I2C Fm+ⱳ ̆ └  

0̔ Fm+  

1̔ ᶏ Fm+  

21 Ḡ  Ḡ ᵝṿȂ 

20 I2C0_FMPEN I2C0 Fm+ᶏ  

ᵝ ᴆ Ȃ GPIOx_AFSELx ҹ I2C0I/O

҉ I2C FM+ꜚ ⱬȂ 

ᵝ ԍ ̆ I2C0_FMPENᵝ ҹ I2C0I/O ҉

I2C FM+ꜚ ⱬȂI2C FM+ᶏ ̆ └Ȃ 

0̔ Fm+  

1̔ ᶏ Fm+  

19 PB9FMPEN PB9 Fm+ ᶏ  
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ᵝ └PB9 ҉ I2C Fm+ⱳ ̆ └  

0̔ Fm+  

1̔ ᶏ Fm+  

18 PB8FMPEN PB8 Fm+ ᶏ  

ᵝ └PB8 ҉ I2C Fm+ⱳ ̆ └  

0̔ Fm+  

1̔ ᶏ Fm+  

17 PB7FMPEN PB7 Fm+ ᶏ  

ᵝ └PB7 ҉ I2C Fm+ⱳ ̆ └  

0̔ Fm+  

1̔ ᶏ Fm+  

16 PB6FMPEN PB6 Fm+ ᶏ  

ᵝ └PB6 ҉ I2C Fm+ⱳ ̆ └  

0̔ Fm+  

1̔ ᶏ Fm+  

15:5 Ḡ  Ḡ ᵝṿȂ 

4 PA12_RMP PA12  

ᵝ ᴆ   

ᵝҹ1 , PA12 ⌠PA10 GPIO ̆ Ҍ PA12 GPIO Ȃ 

0̔ ̂PA12̃ 

1̔ ̂PA10̃ 

3 PA11_RMP PA11  

ᵝ ᴆ   

ᵝҹ1 , PA11 ⌠PA9 GPIO ̆ Ҍ PA11 GPIO Ȃ 

0̔ ̂PA11̃ 

1̔ ̂PA9̃ 

2 Ḡ  Ḡ ᵝṿȂ 

1:0 BOOT_MODE[1:0] ( )  

ᵝ0 ⌠BOOT0 ̕ᵝ1 ṿ ⌠nBOOT1ᵝ 

x0̔׆ ҉ Һ ꜚ 

׆01̔ ҉ Ữ ꜚ 

׆11̔ ҉SRAM ꜚ 

1.6.2. EXTI 0̂ SYSCFG_EXTISS0̃ 

Ẓ ̔0x08 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃  

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  
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15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ  EXTI3_SS [1:0] Ḡ  EXTI2_SS [1:0] Ḡ  EXTI1_SS [1:0] Ḡ  EXTI0_SS [1:0] 

 rw  rw  rw  rw 

 

ᵝ/ᵝ     

31:14 Ḡ  Ḡ ᵝṿȂ 

13:12 EXTI3_SS[1:0] EXTI 3  

00̔PA3  

01̔PB3  

10̔PD3  

11̔PF3  

11:10 Ḡ  Ḡ ᵝṿȂ 

9:8 EXTI2_SS[1:0] EXTI 2  

00̔PA2  

01̔PB2  

10̔PD2  

11̔PF2  

7:6 Ḡ  Ḡ ᵝṿȂ 

5:4 EXTI1_SS[1:0] EXTI 1  

00̔PA1  

01̔PB1  

10̔PD1  

11̔PF1  

3:2 Ḡ  Ḡ ᵝṿȂ 

1:0 EXTI0_SS[1:0] EXTI 0  

00̔PA0  

01̔PB0  

10̔PD0  

11̔PF0  

1.6.3. EXTI 1̂ SYSCFG_EXTISS1̃ 

Ẓ ̔0x0C 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃  

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ  EXTI7_SS [1:0] Ḡ  EXTI6_SS [1:0] Ḡ  EXTI5_SS Ḡ  EXTI4_SS  
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 rw  rw  rw  rw 

 

ᵝ/ᵝ     

31:14 Ḡ  Ḡ ᵝṿȂ 

13:12 EXTI7_SS[1:0] EXTI 7  

00̔PA7  

01̔PB7  

10̔PC7  

11̔Ḡ  

11:10 Ḡ  Ḡ ᵝṿȂ 

9:8 EXTI6_SS[1:0] EXTI 6  

00̔PA6  

01̔PB6  

10̔PC6  

11̔Ḡ  

7:6 Ḡ  Ḡ ᵝṿȂ 

5:4 EXTI5_SS EXTI 5  

0̔PA5  

1̔PB5  

3:2 Ḡ  Ḡ ᵝṿȂ 

1:0 EXTI4_SS[3:0] EXTI 4  

0̔PA4  

1̔PB4  

1.6.4. EXTI 2̂ SYSCFG_EXTISS2̃ 

Ẓ ̔0x10 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃  

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ  

EXTI11_S

S 

Ḡ  

EXTI10_S

S 

Ḡ  EXTI9_SS Ḡ  EXTI8_SS 

 rw  rw  rw  rw 

 

ᵝ/ᵝ    

31:13 Ḡ  Ḡ ᵝṿȂ 
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12 EXTI11_SS EXTI 11  

0̔PA11  

1̔PB11  

11:9 Ḡ  Ḡ ᵝṿȂ 

8 EXTI10_SS EXTI 10  

0̔PA10  

1̔PB10  

7:5 Ḡ  Ḡ ᵝṿȂ 

4 EXTI9_SS EXTI 9  

0̔PA9  

1̔PB9  

3:1 Ḡ  Ḡ ᵝṿȂ 

0 EXTI8_SS EXTI 8  

0̔PA8  

1̔PB8  

1.6.5. EXTI 3̂ SYSCFG_EXTISS3̃ 

Ẓ ̔0x14 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃  

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ  EXTI15_SS [1:0] Ḡ  EXTI14_SS [1:0] Ḡ  EXTI13_SS [1:0] Ḡ  

EXTI12_S

S 

 rw  rw  rw  rw 

 

ᵝ/ᵝ    

31:14 Ḡ  Ḡ ᵝṿȂ 

13:12 EXTI15_SS[1:0] EXTI 15  

00̔PA15  

01̔PB15  

10̔PC15  

11̔Ḡ  

11:10 Ḡ  Ḡ ᵝṿȂ 

9:8 EXTI14_SS[3:0] EXTI 14  

00̔PA14  
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01̔PB14  

10̔PC14  

11̔Ḡ  

7:6 Ḡ  Ḡ ᵝṿȂ 

5:4 EXTI13_SS[1:0] EXTI 13  

00̔PA13  

01̔PB13  

10̔PC13  

11̔Ḡ  

3:1 Ḡ  Ḡ ᵝṿȂ 

0 EXTI12_SS EXTI 12  

0̔PA12  

1̔PB12  

1.6.6. 1̂ SYSCFG_CFG1̃ 

Ẓ ̔0x18 

ᵝṿ̔0x0000 0000 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

  

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ  

SRAM_E

CC_LOC

K 

LOCKUP

_LOCK 

 rw rw 

 

ᵝ/ᵝ     

31:2 Ḡ  Ḡ ᵝṿȂ 

1 SRAM_ECC_LOCK SRAM ECCᶏ  

ᵝ ᴆ ֽ̆ ᵝ Ȃ 

0̔ SRAM ECC׆TIMER0/15/16break͂ Ȃ 

1̔ SRAM ECCҍTIMER0/15/16break͂ Ȃ 

0 LOCKUP_LOCK CortexÈ-M23 lockup (Hardfault)₮ ᶏ  

ᵝ ᴆ ֽ̆ ᵝ Ȃ 

0̔ CortexÈ-M23 LOCKUP₮׆TIMER0/15/16break͂ Ȃ 

1̔ CortexÈ-M23 LOCKUP₮ҍTIMER0/15/16break͂ Ȃ 

1.6.7. ̂SYSCFG_STAT̃ 

Ẓ ̔0x1C 
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ᵝṿ̔0x0000 0000 

̂32ᵝ̃  

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

  

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ  ECCSEIF ECCMEIF 

 rc_w1 rc_w1 

 

ᵝ/ᵝ    

31:2 Ḡ  Ḡ ᵝṿȂ 

1 ECCSEIF ԊᴆҬ  

ᴆΏ1 Ȃ 

0̔ ⌠SRAM ECCԊᴆȂ 

1̔ ⌠SRAM ECCԊᴆȂ 

0 ECCMEIF SRAM ̂ң ̃ ԊᴆҬ  

ᴆΏ1 Ȃ 

0̔ ⌠SRAM ECC ̂ң ̃Ҍ ԊᴆȂ 

1̔ ⌠SRAM ECC ̂ң ̃Ҍ ԊᴆȂ 

1.6.8. 2̂ SYSCFG_CFG2̃ 

Ẓ : 0x28 

ᵝṿ: 0x0000 0007 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

ECCEADDR[11:0] Ḡ  

r  

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

ECCSERRBITS[5:0] Ḡ  ECCSEIE ECCMEIE 
HXTALCS

_IE 

LXTALCS_

IE 

Ḡ  

r  rw rw rw rw  

 

ᵝ/ᵝ    

31:20 ECCEADDR[11:0] ҉ѿ SRAM ECCԊᴆ SRAM  

19:16 Ḡ  Ḡ ᵝṿȂ 

15:10 ECCSERRBITS[5:0] ECC Ԋᴆ  

0̔  

1̔ 0 

é 

31̔ 31 
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9Υ5 Ḡ  Ḡ ᵝṿȂ 

4 ECCSEIE SRAM Ҭ ᶏ  

0̔ SRAM NMIҬ Ȃ 

1̔ ᶏ SRAM NMIҬ Ȃ 

3 ECCMEIE SRAM ̂ң ̃Ҍ NMIҬ ᶏ  

0̔ SRAM ̂ң ̃Ҍ NMIҬ Ȃ 

1̔ ᶏ SRAM ̂ң ̃Ҍ NMIҬ Ȃ 

2 HXTALCS_IE HXTAL Ҭ ̂NMI EXTĨᶏ  

0̔  

1̔ ᶏ  

1 LXTALCS_IE LXTAL Ҭ ̂NMI EXTĨᶏ  

0̔  

1̔ ᶏ  

0 Ḡ  Ḡ ᵝṿȂ 

1.6.9. IRQ ̂SYSCFG_CPU_IRQ_LAT̃ 

Ẓ : 0x100 

ᵝṿ: 0x0000 0000  

̂32ᵝ̃  

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ  IRQ_LATENCY[7:0] 

 rw 

 

ᵝ/ᵝ    

31:8 Ḡ  Ḡ ᵝṿȂ 

7:0 IRQ_LATENCY[7:0] IRQ_LATENCYNVICҬ Ҭ ҍ AHB-Lite҉ ₮ Ҭ

ӊ Ȃ 

IRQ_LATENCYҹ 0̆ ↕ Ҭ Ȃ 

ԍ ṿ̆Cortex-M23 Ḡ NVICҬ Ҭ Ҭ

ӊ IRQ_LATENCY + 1ҩHCLK Ȃ 

1.6.10. TIMERx 0̂ SYSCFG_TIMERxCFG0, x=0̆2̃  

Ẓ ̔0x110 ԍTIMER0 

Ẓ ̔0x118 ԍTIMER2 

ᵝṿ̔0x0000 0000 
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̂32β̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  TSCFG7[2:0] Ḡ  TSCFG6[2:0] Ḡ  TSCFG5 [2:0] Ḡ  TSCFG4 [2:0] 

 rw  rw  rw  rw 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ  TSCFG3 [2:0] Ḡ  TSCFG2 [2:0] Ḡ  TSCFG1 [2:0] Ḡ  TSCFG0 [2:0] 

 rw  rw  rw  rw 

 

ᵝ/ᵝ    

31 Ḡ  Ḡ ᵝṿȂ 

30:28 TSCFG7[2:0] ᵝ+Ԋᴆ  

TSCFG7[2:0]Ҍҹ ̆ Ҭ ῀ ҉ ∆ ̆ ғ

Ȃ 

000̔ ᵝ+Ԋᴆ  

001̔ῤ ῀ 0̂ ITI0̃ 

010̔ῤ ῀ 2̂ ITI2̃ 

011̔ῤ ῀ 3̂ ITI3̃ 

100̔CI0 ᵝ̂CI0F_ED̃ 

101̔ 0 ῀̂CI0FE0̃ 

110̔ 1 ῀̂CI1FE1̃ 

111̔ ῀̂ETIFP̃ 

27 Ḡ  Ḡ ᵝṿȂ 

26:24 TSCFG6[2:0] 0  

TSCFG6[2:0]̆ Ҭ ῀ ҉ ꜚ Ȃ 

000: 0  

001: ῤ ῀ 0̂ ITI0̃ 

010: ῤ ῀ 2̂ ITI2̃ 

011: ῤ ῀ 3̂ ITI3̃ 

100: CI0 ᵝ̂CI0F_ED̃ 

101: 0 ῀̂CI0FE0̃ 

110: 1 ῀̂CI1FE1̃ 

111: ῀̂ETIFP̃ 

23 Ḡ  Ḡ ᵝṿȂ 

22:20 TSCFG5[2:0] Ԋᴆ  

῀ ҉ ꜚȂ 

000̔Ԋᴆ  

001̔ῤ ῀ 0̂ ITI0̃ 

010̔ῤ ῀ 2̂ ITI2̃ 

011̔ῤ ῀ 3̂ ITI3̃ 

100̔CI0 ᵝ̂CI0F_ED̃ 

101̔ 0 ῀̂CI0FE0̃ 

110̔ 1 ῀̂CI1FE1̃ 
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111̔ ῀̂ETIFP̃ 

19 Ḡ  Ḡ ᵝṿȂ 

18:16 TSCFG4[2:0] Ả  

῀ҹ ̆ Ȃѿ ῀ ҹᵞ̆ғ TSCFG4[2:0]Ҍҹ

̆↕ Ả Ȃ 

000̔ Ả  

001̔ῤ ῀ 0̂ ITI0̃ 

010̔ῤ ῀ 2̂ ITI2̃ 

011̔ῤ ῀ 3̂ ITI3̃ 

100̔Ḡ  

101̔ 0 ῀̂CI0FE0̃ 

110̔ 1 ῀̂CI1FE1̃ 

111̔ ῀̂ETIFP̃ 

15 Ḡ  Ḡ ᵝṿȂ 

14:12 TSCFG3[2:0] ᵝ  

TSCFG3[4:0]Ҍҹ ̆ Ҭ ῀ ҉ ∆ ̆ ғ

Ȃ 

000̔ ᵝ  

001̔ῤ ῀ 0̂ ITI0̃ 

010̔ῤ ῀ 2̂ ITI2̃ 

011̔ῤ ῀ 3̂ ITI3̃ 

100̔CI0 ᵝ̂CI0F_ED̃ 

101̔ 0 ῀̂CI0FE0̃ 

110̔ 1 ῀̂CI1FE1̃ 

111̔ ῀̂ETIFP̃ 

11 Ḡ  Ḡ ᵝṿȂ 

10:8 TSCFG2[2:0] ֜ 2  

000̔ ֜ 2  

ῒ̔ז ѿҩḤ ῀ ̆ CI0FE0CI1FE1 ҉/Ҋ Ȃ 

7 Ḡ  Ḡ ᵝṿȂ 

6:4 TSCFG1[2:0] ֜ 1  

000̔ ֜ 1  

ῒ̔ז CI0FE0 ̆ CI1FE1 ҉/Ҋ Ȃ 

3 Ḡ  Ḡ ᵝṿȂ 

2:0 TSCFG0[2:0] ֜ 0  

000̔ ֜ 0  

ῒ̔ז CI0FE0 ̆ CI1FE1 ҉/Ҋ Ȃ 
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1.6.11. TIMERx 1̂ SYSCFG_TIMERxCFG0, x=0̆2̃  

Ẓ ̔0x114 ԍTIMER0 

Ẓ ̔0x11C ԍTIMER2 

ᵝṿ̔0x0000 0000 

̂32β̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ  TSCFG8[2:0] 

 rw 

 

ᵝ/ᵝ    

31:3 Ḡ  Ḡ ᵝṿȂ 

2:0 TSCFG8[2:0] ῤ ῀  

000̔Ḡ  

001̔ῤ ῀ 0̂ ITI0̃ 

010̔ῤ ῀ 2̂ ITI2̃ 

011̔ῤ ῀ 3̂ ITI3̃ 

100̔CI0 ᵝ̂CI0F_ED̃ 

1.7.  

Ҭ Ữ Ḥ 96β ѿ IDȂ Ữ ҉FlashḤ

ҬȂ96β ѿ IDԍ ѿ Ȃ ץ ᵬ ↓ ̆ ῃ ѿ

№̆ Ȃ 

1.7.1. Ữ Ḥ  

̔0x1FFF 0BE0 

ṿ ̆Ҍ ḱ Ȃ 

̂32ᵝ̃  

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

SRAM_DENSITY[15:0] 

r 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

FLASH_DENSITY[15:0] 

r 

 

ᵝ/ᵝ    

31:16 SRAM_DENSITY SRAM Ữ  
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[15:0] ṿ ҉SRAM Ữ Kbytesҹץ̆ ᵝ 

ᶛ ̔0x0008 8KbytesȂ 

15:0 FLASH_DENSITY 

[15:0] 

Flash Ữ  

ṿ ҉Flash Kbytesҹץ̆ ᵝ  

ᶛ ̔0x0020 32KbytesȂ 

1.7.2. ѿID̂96β /β ̃ 

̔0x1FFF 0BE8 

ṿ ̆Ҍ ḱ Ȃ 

̂32ᵝ̃  

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

UNIQUE_ID[31:16] 

r 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

UNIQUE_ID[15:0] 

r 

 

ᵝ/ᵝ    

31:0 UNIQUE_ID[31:0] ѿID 

̔0x1FFF 0BEC 

ṿ ̆Ҍ ḱ Ȃ 

̂32ᵝ̃  

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

UNIQUE_ID[63:48] 

r 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

UNIQUE_ID[47:32] 

r 

 

ᵝ/ᵝ    

31:0 UNIQUE_ID[63:32] ѿID 

̔0x1FFF 0BF0 

ṿ ̆Ҍ ḱ Ȃ 

̂32ᵝ̃  

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

UNIQUE_ID[95:80] 

r 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

UNIQUE_ID[79:64] 

r 
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ᵝ/ᵝ    

31:0 UNIQUE_ID[95:64] ѿ ID 
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2. └ ̂FMC̃ 

 ׃ .2.1

└ ̂FMC̃̆ ᶫԅ ҉ ⱳ Ȃ Һ ῤ̆CPU פ

ȂFMC ᶫԅ ̆ ̆ ᵬ̆ ΏḠ ץ̆ ῃ └ Ȃ 

2.2. Һ  

Â 64KB ҉ ԍ Ữ פ ̆ 1KBѿ 3̆KBḤ Ȃ 

- Һ ̔64KBȂ 

- Ḥ ̔3KBȂ 

- ѿ ̔1KBȂ 

- ̔128BȂ 

Â ῤ̆CPU פ 0~1ҩ Ȃ 

Â ‖ ⱴץ ᵬȂ 

Â פ ̔2 64ᵝ ICode ̂16 RAM̃ 

Â 64ᵝ ̆ ᵬȂ 

Â 1K OTP ̂ѿ ̃̆ ԍ Ữ Ȃ 

Â ҹ128 Ȃ 

Â ᵝ ̆ ҉ ⌠ └ Ȃ 

Â ΐ ῃḠ ̆ ף Ȃ 

Â ΐ 2 ֽ Ғ ף Ḡ  

Â ᶫ /ΏḠ ⱳ ̂WP̃Ȃ 

Â ᶫ ῃ ̂SCR̃Ȃ 

2.3. ⱳ  

2.3.1.  

Һ Ữ 64KB̆ 64 ̆ 1KB̆ 3KB ԍ Ḥ Ȃ

Һ Ữ ץ Ȃ 2-1. Ȃ 

2-1.  

   ̂ ̃ 

Һ Ữ  

0  0x0800 0000 - 0x0800 03FF 1KB 

1  0x0800 0400 - 0x0800 07FF 1KB 

2  0x0800 0800 - 0x0800 0BFF 1KB 

. 

. 

. 

. 

. 

. 

. 

. 

. 
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   ̂ ̃ 

63  0x0800 FC00 - 0x0800 FFFF 1KB 

Ḥ  
(1) 

0x1FFF 0000 - 0x1FFF 0BFF 3KB 

   0x1FFF 7800 - 0x1FFF 787F 128B 

ѿ  
ѿ

(2) 
0x1FFF 7000~0x1FFF 73FF 1KB 

̔1.Ḥ Ữԅ ̂bootloader̃̆ Ҍ Ȃ 

2.1KB̂128 ̃OTP̂ѿ ̃ ᶫ ᶏ ȂOTP Ҍ ̆ Ώѿ

Ȃ ᴋᵥᵝ Ώҹ0̆ ↕ ᵝ ҩ Ҍ ΏȂ 

2.3.2. Һ  

ᶫҺ └̆ └ Һ ѿҩᵝ Ȃ

ҩ FMC_WS׆ץ MFPEβ Ȃҍboot0boot1Ḥ

ᶏ ̆ ԍ ᵥ׆ ꜚȂ ף Һ׆ ꜚȂ ᴆ ץ

FMC_WS MFPEβ҉Ώ῀ ṿ ḱ Һ Ȃ 

2.3.3. ᵬ 

Ἕץ Ữ ѿ Ȃ פ ᶏ CPU CBUS Ȃ 

ⱴ  

̆ AHB FMC_WS Ҭ WSCNT ᵝȂWSCNT

ҍ AHB ῏  2-2. WSCNTҍAHB ῏ Ȃ 

2-2. WSCNTҍAHB ῏  

AHB  WSCNT  

<= 24MHz 0̂ ⱴ0ҩ ̃ 

<= 48MHz 1̂ ⱴ1ҩ ̃ 

ᵝ̆AHB ҹ12MHz̆ WSCNTҹ0Ȃ 

̔ 

1. ⱴAHB Ȃ ᾢ̆ 2-2. WSCNTҍAHB ῏ ̆

AHB WSCNTβȂ ̆ ⱴAHB Ȃ

WSCNTβӊ╠ ⱴAHB Ȃ 

2. ᵞAHB Ȃ ᾢ̆ ᵞAHB Ȃ ̆ 2-2. 

WSCNTҍAHB ῏ ̆ AHB WSCNTβȂ

ᵞAHB ӊ╠ WSCNTβȂ 

ԍ ⱴԅ ̆ ᵞ̂ᶛ ̔48MHz ⱴ1ҩ Ȃ̃ҹԅⱴ  

ᵬ̆ Ҋⱳץ⌠ Ȃ 
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╠  

╠ ᶏ Ȃ ׆ Ҭ ̆ ╠ ץ 64β Ȃ ҹ

CPU ᵬ 32β 16β Ȃ ף Ҋ̆CPU ׆ץ ╠

Ҍ ׆ Ҭ Ȃ 

 

ᵝFMC_WS ҬPFENβ ᶏ Ȃ ף Ҋ̆ CPU ╠

̂64β ̃̆ 32β 2ҩ ̆ 16β 4

ҩ Ȃ ’Ҋ flashҬ׆̆ Ҋѿҩ Ữ Ȃ

CPU ╠ ̆ ᶫҊ Ȃ  

פ  

ᵝFMC_WS ҬICENβ ᶏ פ Ȃ פ ֽ CBUS ᶏ Ȃ

פ ҹ16ҩ ̆ 2 ̆ ҹ64β Ȃ 

פ פ ̂ Ҭ̃̆ CPU׆ פ פ Ȃ Ҍפ פ

ғӞҌ ╠ / ̂ Ҭ̃̆ פ ׆ Ҭ פ

└⌠ פ Ȃ פ ᾟ̆LRÛ ᶏ ̃ ԍ פ

Ҭ ף Ȃ 

2.3.4. FMC_CTL/FMC_OBCTL  

ᵝ ̆FMC_CTL ῀ ̆ Ҭ LKβ ҹ 1Ȃ ᾢ FMC_KEY

Ώ῀ 0x456701230xCDEF89AB̆ ᶏץ FMC_CTLȂң Ώ ᵬ ̆

FMC_CTL LKβ ᴆ 0Ȃ ץ ᴆ FMC_CTL LKβ ҹ 1Ῥ

FMC_CTL Ȃᴋᵥ FMC_KEY ᵬ ᴪ LKβ 1̆ ׆

FMC_CTL ̆ ѿҩ Ȃ 

FMC_OBCTL ȁFMC_CTLҬ OBRLDβ OBSTARTᵝ FMC_CTL ׅ

ԍ Ḡ Ȃ ҹң Ώ ᵬ̆ FMC_OBKEY ᾢ Ώ῀0x08192A3B

0x4C5D6E7F̆ ᴆ FMC_CTL Ҭ OBLKβ Ȃ ᴆ ץ FMC_CTL

OBLKβ 1 FMC_OBCTL ȁFMC_CTLҬ OBRLDβ OBSTARTᵝȂ 

2.3.5.  

FMC ⱳ ᶏ Һ Ữ ῤ ∆ ҹ Ȃ ѿ ץ ̆

Ҍ ῒז ῤ Ȃ ᵬ̆ ΐᵣ Ҋ̔ 

Â Ḡ FMC_CTL Ҍ ԍ Ȃ 

Â FMC_STAT BUSYᵝ ∞ ԍ Ώ ̆ BUSYᵝҹ1̆

↕ ᵬ ̆BUSYᵝ ҹ0Ȃ 

Â ̂PÑȂ 

Â פΏ῀⌠FMC_CTL PERᵝȂ 

Â FMC_CTL STARTᵝ 1   FMCȂ⌠פ
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Â פ ̆FMC_STAT BUSYᵝ 0Ȃ 

Â ̆ᶏ CBUS ⱳȂ 

ᵬ ⱳ ̆FMC_STAT Ҭ ENDF ᵝȂ FMC_CTL

Ҭ ENDIEβ ᵝ F̆MC Ҭ Ȃ ̆ ḠΏ῀ ̆

↕ פ ̆ ᴆ ᴪľ ĿȂ ’Ҋ̆FMCҌᴪ

ᴋᵥ₮ Ȃ ѿ ̆ ΏḠ ᵬ Ȃ FMC_CTL

Ҭ ERRIEβ ᵝ̆↕ FMC ᵬ Ҭ Ȃ ᴆ ץ Ҭ Ҭ

FMC_STAT Ҭ WPERRβ ’Ȃ ᵬ 2-1. ᵬ

 Ȃ 

2-1. ᵬ  

PN PERᵝ

LKᵝ ҹ0

ᵝSTARTᵝ

פ

 FMC_CTL

BUSYᵝ ҹ 0

BUSYᵝ ҹ 0

 

2.3.6.  

FMCᶫԅ ⱳ ∆ץ Һ Ữ ῤ Ȃ ᵬ̆ ΐᵣ

Ҋ̔ 

Â ḠFMC_CTL Ҍ ԍ Ȃ 

Â FMC_STAT BUSYᵝ ∞ ԍ Ώ ̆ BUSYᵝҹ1̆
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↕ ᵬ ̆BUSYᵝ ҹ0Ȃ 

Â פΏ῀⌠FMC_CTL MERᵝȂ 

Â FMC_CTL STARTᵝ 1  FMCȂ⌠פ

Â פ ̆FMC_STAT BUSYᵝ 0Ȃ 

Â ̆ᶏ CBUS ⱳȂ 

ⱳ F̆MC_STAT ENDFβ ᵝȂ FMC_CTL ENDIEβ

1̆ FMC ѿҩҬ Ȃ ԍ ᵝҹ0xFFFF FFFF̆ ץ

SRAMҬ ᶏ ΐ FMC ᵬȂ

ᵬ 2-2. ᵬ   

2-2. ᵬ  

MERᵝ

LKᵝ ҹ0

STARTᵝ פ

⌠FMC

FMC_CTL

BUSYᵝ ҹ 0

BUSYᵝ ҹ 0

 

2.3.7. Һ  

FMC ᶫԅ ԍḱ Һ ⱳ ̂2 x 32 ᵝ Ȃ̃Ҋ ԅ ᵬ

Ȃ 

Â ḠFMC_CTL Ҍ ԍ Ȃ 
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Â FMC_STAT BUSYᵝ ∞ ԍ Ώ ̆ BUSYᵝҹ1̆

↕ ᵬ ̆BUSYᵝ ҹ0Ȃ 

Â ᵝFMC_CTL PGᵝȂ 

Â SBUS Ώ῀⌠ ̂0x08XX XXXX̃ȂSBUSΏ῀2 ѿҩ64ᵝ

̆ 64ᵝ Ώ῀⌠ Ȃ  

Â פ ̆FMC_STAT BUSYᵝ 0Ȃ 

Â ̆ᶏ SBUS ⱳȂ 

Һ Ữ ⱳ ̆FMC_STAT Ҭ ENDFᵝ̆ FMC_CTL Ҭ

ENDIEβ ᵝ̆FMC Ҭ Ȃ ᵬӊ╠ Ȃ

̆ ᶏ 0x0̆FMC_STAT PGERRβӞ 1Ȃ ̆

ΏḠ ҉ ᵬᴪ ̆ FMC_STATҬ WPERRβ ᵝȂ ֓ ’

Ҋ̆ FMC_CTL Ҭ ERRIEβ ᵝ̆↕ FMC ֟ ѿҩ ᵬ Ҭ Ȃ

ᴆ ץ FMC_STAT Ҭ PGERRȁPGSERRȁPGMERRȁPGAERRRPERR

ᵝ̆ץ ₮ ȂҺ ᵬ 2-3. ᵬ Ȃ 

2-3. ᵬ  

PGᵝ

LKᵝ ҹ 0

SBUS҉

ᵬ

FMC_CTL

BUSYᵝ ҹ0

BUSYᵝ ҹ0

 

̔ / ᵬ ̆ ᾧ Ȃ 

/ ᵬ ȁ ᵝ Ҭ ̆ Ҭ ῤ Ḡ ѿ Ҍ

Ȃ ̆ ץ̆ ᾧ ԍ Ҭ / ҡ Ȃ 
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2.3.8. Һ  

FMCᶫ ⱳ ̆ ԍḱ Һ ῤ Ȃ Ҋ̆ѿ ̂16 = 64̃ ѿ

⌠Һ Ҭ̆ ҹ ╠ ᵝ ̆ ᾧԅ ҩ ҉ Ҋ

׆̆ ⁞ ԅ Ȃ ̆ ̂HCLK̃ ҹ8MHzȂ 

Ҋ ԅ ᵬ ̔ 

Â ѿ Ȃ ↕PGSERR ᴪ ᵝȂ 

Â ḠFMC_CTL Ҍ ԍ Ȃ 

Â FMC_STAT BUSYᵝ ∞ ԍ Ώ ̆ BUSYᵝҹ1̆

↕ ᵬ ̆BUSYᵝ ҹ0Ȃ 

Â ᵝFMC_CTL FSTPGᵝȂ 

Â ̂0x08XX XXXX̃ Ώ῀ѿ ̂16ҩ ̃Ȃ 

Â פ ̆FMC_STAT BUSYᵝ 0Ȃ 

Ҭ̔ ҍӊ╠ Ҍ ѿ ̆ Ҍ ԍӊ╠

↕̆FMC_STATҬ PGAERR FSTPERRᵝ ᵝ̆ ҹ

̆ Ώ Ȃ ᵬ ⱳ F̆MC_STAT Ҭ ENDFᵝ ̆ FMC_CTL

Ҭ ENDIEᵝ ᵝ̆ ֟ ѿҩҬ Ȃ 

Ҭ̆ ѿ ̆↕ ҉ץ Ҋѿ Ȃ

ҌῬ ̆ FMC_CTL Ҭ FSTPGᵝȂ 

Ḡ ҉ / ᵬ̆ ̆ ғFMC_STATҬ WPERRᵝ

ᵝȂ 

’Ҋ̆ ԅFMC_CTL ERRIEᵝ̆↕ᴪ֟ ᵬ Ҭ Ȃ

ᴆ ץ FMC_STAT Ҭ PGSERR / PGAERR / WPERR / PGERRᵝ̆ץ Ҭ

Ҭ ҉ץ ’Ȃ ᵬ 2-4. ᵬ Ȃ 
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2-4. ᵬ  

FSTPGᵝ 

LK ҹ0

16

FMC_CTL

Is the BUSY bit is 0

BUSYᵝ ҹ0

ᵬ

 

̔1.16ҩ ΏȂ 

2.16ҩ Ȃ 

3. ԍ Ҍ ᴆ Ҭ 0xFF̆ ץ ᾢ ᴆ 0xFF Ҍ̆ ң ӊ

ѿ ң Ȃ ѿ ң ң ҉ץ ̆ ᴪ Ҍ

Ȃ 

4. ף SRAMҬ Ȃ Ҭ ̆ ԍ ף ̆

Ȃ 

2.3.9. OTP  

OTP ҍҺ ȂOTP ѿ ғҌ Ȃ 

̔ Ḡ OTP ᵬ Ҍᴪ ᴋᵥ Ҭ ̆ᶛ ᵝ Ȃ

Ҭ ̆ Ҭ ᴪ₮ Ȃ 
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2.3.10.  

 

ᵝ FMC_CTL ҬOBRLDβ 1 ̆ ⱴ ⌠

Ҭ̆ Ȃ ҍ Ȃ ⱴ ̆

ҍ Ҍ ̆↕ FMC_STAT Ҭ OBERRβ 1Ȃ

Ҋ 2-3. Ȃ 

2-3.  

  ₮ ṿ  

0x1fff 7800 OB_SPC[7:0] 0xA5 

ῃḠ ṿ 

0xA5̔ Ḡ  

0xCC̔Ḡ ≢  

0xA5 0xCC ᴋᵥṿ̔Ḡ ≢ᵞ 

0x1fff 7801 OB_USER[7:0] 0xFE 

[7]̔Ḡ  

[6]̔nRST_STDBY 

0̔ ῀ ֟ ᵝ 

1̔ ῀ Ҍ֟ ᵝ 

[5]̔nRST_DPSLP 

0̔ ῀ ֟ ᵝ 

1̔ ῀ Ҍ֟ ᵝ 

[4:3]̔BORF_TH 

00̔BORҊ 1̆ ṿ 2.0 V  

01̔BORҊ 2̆ ṿ 2.2 V  

10̔BORҊ 3̆ ṿ 2.5 V  

11̔BORҊ 4̆ ṿ 2.8 V  

[2:1]̔BORR_TH 

00̔BOR҉ 1̆ ṿ 2.1 V  

01̔BOR҉ 2̆ ṿ 2.3 V  

10̔BOR҉ 3̆ ṿ 2.6 V  

11̔BOR҉ 4̆ ṿ 2.9 V  

[0]̔BORST_EN 

0̔ ꜚ ᵝ ̆҉ ᵝ POR/PDR

≢ ӈ 

1̔ ꜚ ᵝᶏ ̆ ṿ BORR_TH

BORF_TH 

0x1fff 7802 OB_USER[15:8] 0xFF 

[7]̔Ḡ  

[6]̔SRAM_ECCEN 

0̔SRAM ECCᶏ  

1̔SRAM ECC  

[5]̔HXTAL_REMAP 

0̔ ᶏ  

1̔  
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  ₮ ṿ  

[4]̔Ḡ  

[3]̔nWWDG_HW 

0̔ ᴆ  

1̔ ᴆ  

[2:1]̔Ḡ  

[0]̔nFWDG_HW 

0̔ ᴆ  

1̔ ᴆ  

0x1fff 7803 
OB_USER[23:16

] 
0xFF 

[7:5]̔Ḡ  

[4:3]̔NRST_MDSEL 

00̔Ḡ  

01̔NRST ҉ ᵞ ץ ᵝ ̆ῤ

ᵝҌ ꜚ NRST  

10̔NRST ⱳ ҍ GPIO ̆

ῤ ᵝ 

11̔NRST ҹ ᵝ ῀/ ₮  

[2]̔nBOOT0 

0̔BOOT0ҹ 1 

1̔BOOT0ҹ 0 

[1]̔nBOOT1 

0̔BOOT1ҹ 1  

1̔BOOT1ҹ 0 

ҍ BOOT0 ῍ ‗ boot  

[0]̔SWBT0 

0̔BOOT0 ‗ԍ PA14/BOOT0  

1̔BOOT0 ‗ԍ nBOOT0 ᵝ 

0x1fff 7804 OB_SPC_N 0x5A OB_SPC  

0x1fff 7805 
OB_USER_N[7:

0] 
0x01 OB_USER 7⌠ 0ᵝ 

0x1fff 7806 
OB_USER_N[15

:8] 
0x00 OB_USER 15⌠ 8ᵝ 

0x1fff 7807 
OB_USER_N[23

:16] 
0x00 OB_USER 23⌠ 16ᵝ 

0x1fff 7808 DCRP0_SADDR 0xFF [6:0]̔DCRP 0  

0x1fff 780c 
DCRP0_SADDR

_N 
0x00 DCRP0_SADDR 6⌠ 0ᵝ 

0x1fff 7810 DCRP0_EADDR 0x00 [6:0]̔DCRP 0  

0x1fff 7813 DCRP_EREN 0xFF 

[7]̔DCRP_EREN 

0̔ SPC 1׆ ᵞ⌠0 ̆DCRPҌᴪ

 

1̔ SPC ׆ 1 ᵞ⌠ 0 ̆DCRPᴪ

 

[6:0]̔Ḡ  
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  ₮ ṿ  

0x1fff 7814 
DCRP0_EADDR

_N 
0xFF DCRP0_EADDR 6⌠ 0ᵝ 

0x1fff 7817 DCRP_EREN_N 0x00 DCRP_EREN 7ᵝ 

0x1fff 7818 WP0_SADDR 0xFF [5:0]̔WP0_SADDR WP 0 ѿ  

0x1fff 781a WP0_EADDR 0x00 
[5:0]̔WP0_EADDR WP 0 ѿ

 

0x1fff 781c WP0_SADDR_N 0x00 WP0_SADDR 5⌠ 0ᵝ 

0x1fff 781e WP0_EADDR_N 0xFF WP0_EADDR 5⌠ 0ᵝ 

0x1fff 7820 WP1_SADDR 0xFF [5:0]̔WP1_SADDR WP 1 ѿ  

0x1fff 7822 WP1_EADDR 0x00 
[5:0]̔WP1_EADDR WP 1 ѿ

 

0x1fff 7824 WP1_SADDR_N 0x00 WP1_SADDR 5⌠ 0ᵝ 

0x1fff 7826 WP1_EADDR_N 0xFF WP1_EADDR 5⌠ 0ᵝ 

0x1fff 7828 DCRP1_SADDR 0xFF [6:0]̔DCRP 1  

0x1fff 782c 
DCRP1_SADDR

_N 
0x00 DCRP1_SADDR 6⌠ 0ᵝ 

0x1fff 7830 DCRP1_EADDR 0x00 [6:0]̔DCRP 1  

0x1fff 7834 
DCRP1_EADDR

_N 
0xFF DCRP1_EADDR 6⌠ 0ᵝ 

0x1fff 7870 
SCR_PAGE_CN

T 
0x00 [6:0]̔ ῃ  

0x1fff 7872 BOOTLK 0x00 

[0]̔ ᵝ 1 ׆└ ꜚ 

0̔ ̆RAM ꜚ 

1̔ Һ׆ ꜚ 

0x1fff 7874 
SCR_PAGE_CN

T_N 
0xFF SCR_PAGE_CNT 6⌠ 0ᵝ 

0x1fff 7876 BOOTLK_N 0xFF BOOTLK ᵝ 0 

 

ᵬ Ҋץ ̔ 

Â ḠFMC_CTL Ҍ ԍ Ȃ 

Â FMC_STAT BUSYᵝ ∞ ԍ Ώ ̆ BUSYᵝҹ1̆

↕ ᵬ ̆BUSYᵝ ҹ0Ȃ 

Â ↓Ώ῀FMC_OBKEY FMC_CTL Ҭ OBLKᵝȂ 

Â FMC_CTL OBLKᵝ 0Ȃ 

Â ҬΏ ṿ⌠ Ȃ 

Â ᵝFMC_CTL Ҭ OBSTARTᵝ  Ȃפ

Â FMC_STAT ҬBUSYᵝ ṿ̆ BUSYᵝҹ1̆↕ ᵬ Ȃ 

Â ꜚ ҉ /Ҋ ᵝ̂ ׆ ₮̃ FMC_CTL Ҭ OBRLDᵝ

ⱴ ⌠ Ȃ 

̔ 
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1.ѿ ԅѿҩ ḱ ̆ ᾢ ꜚ Ȃ ᵬ ⱳ ̆

FMC_STAT Ҭ ENDF ᵝ̆ FMC_CTL Ҭ ENDIEβ ᵝ̆FMC

Ҭ Ȃ 

2.Bits 63:32Bits 31:0 Ȃ ҩ ᵝ Ҭ ᵝȂ

ҍῒ ̆ ץ Ώ῀ Ȃ 

3. ҍ Ҍ ̆↕FMC_STAT Ҭ OBERRβ ᵝȂ

└ ҹץҊṿ: 

OB_USER └ ҹ0xFF̆ԅBORST_ENҹ 0̂ ꜚ ᵝ Ȃ̃WP

ҹñ Ḡ ò̆ DCRP ñ Ḡ ò̆ BOOTLKҹ 1̂ Һ׆ֽ ꜚ Ȃ̃ 

2.3.11. ֽ ̂DCRP̃ 

Һ Ҭ̆FMC ץ ӈֽ ̆ ᾛ ԊⱵ̆פ Ҍᾛ

ȂDCRP ΐ 512 Ȃ 

̔ ᶏ ֽ ⱳ ̆ ᶏ ֽ ῒ ף Ȃ 

DCRP x̂ x = 0̆1̃ Ẓ Ẓ ӈ̔ 

Â ׆ + [DCRPx_SADDR x 0x200]̂ ̃⌠  + [̂ DCRPx_EADDR+ 1 ̃

x 0x200]̂Ҍ Ȃ̃ DCRP ҹңҩDCRP 2¦512 Ȃ 

ᶛ ̆ DCRPḠ ׆ 0x0800 0A00̂ ̃⌠ 0x0800 17FF̂ ̃̆

Ҋ: 

Â FMC_DCRPx_SADDR = 0x05 

Â FMC_DCRPx_EADDR = 0x0B 

ף ̆ ԊᴆȂ CPU ץ DCRP ̆ ᶏ פ ᴋ

ⱵȂ ῒז ’Ҋ̆ DCRP Ȃɒ ̆ ᵬ 0 ᵝFMC_STAT

Ҭ RPERR ̆ Ώ ᵬ ᵝ FMC_STAT Ҭ WPERR Ȃ 

DCRP Ḡ ̆ ῤ Ȃ ԅ DCRP ̆↕

SPCḠ ᵞ⌠ Ḡ ̆ ↕ Ȃ 

CPU ḱץ DCRP ӈᵝ DCRP_ERENᵝȂ DCRP ̆ SPC

ᵞ⌠ Ḡ ̆DCRP_ERENᵝ 0̆ ↕ DCRP Ҍ ̆ ↕

Ȃ 

2.3.12. / Ḡ ̂WP̃  

FMC ᶫ / Ḡ ⱳ ץ ᵬȂ Ḡ ҉ F̆MCҌᴪ

ᵬȂ פ ⌠FMC Ḡ ҉̆ ӇFMC_STAT

Ҭ WPERRβ FMC ᵝȂWP Ẓ Ẓ ӈȂ

Ḡ ⱳ ץ WP ̔FMC_WPx̂x = 0̆1̃Ȃ 

ץ Һ Ҭ1ץ KbytesӈңҩWP ȂWP ӈ Ҋ: 
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Â ׆  + [̂WPx_SADDR̃ x 0x400]̂ ̃⌠  + [̂WPx_EADDR + 1̃ x 

0x400]̂Ҍ Ȃ̃ 

ᶛ ̆ WP׆ 0x0800 2000̂ ̃Ḡ ⌠ 0x0800 2FFF̂ ̃̆

Ҋ̔ 

Â WPx_SADDR = 0x08 

Â WPx_EADDR = 0x0B 

/ Ḡ Ҍ Ȃ ̆ / Ḡ ̆↕

Ȃ 

ῃḠ ̂SPC̃ ≢ ҹ ̆↕WP Ҍ ḱ ̆ ↕WP ץ └ ḱ  

̔DCRP ῃ / Ḡ Ȃ 

2.3.13. ῃḠ ̂SPC̃ 

FMC ᶫԅѿҩ ῃḠ ⱳ /פ Ȃ ⱳ ץ Ḡ ᴆ

ᴆᾧ ᵬȂ 

ῃḠ ⅞№ҹץҊ҈ ̔ 

Ḡ ̔ OB_SPC ῒ ҹ0xA55Ă ᵝץ ̆ ԍ

ῃḠ ȂҺ Ữ ץ ᵬ Ȃ 

ᵞ Ḡ ̔ OB_SPC ṿҹᴋᵥ 0xA5 0xCC ṿ̆ ᵝץ ̆ᵞ

ῃḠ Ȃ ̆ Ḡ ⌠JTAG/SWD ԅSPCḱ ̆↕

̆ Ҍ Ȃ ᵞ Ḡ Ҋ̆Һ ף Ȃ

Ҋ SRAM׆̆ ⱴ ꜚ̆ Һ ᵬȂ ȁ

׆ SRAM ꜚ ⱴ Ҋ Һ ᵬ̆↕ᴪ֟ Ȃ

ȁ׆SRAM ׆ ⱴ Ҋ Һ / ᵬ ↕̆FMC_STAT

Ҭ WPERRβ 1Ȃᵖ ֓ Ҋ ץ ᵬ̆׆ ץ

ῃḠ ⱳ Ȃ OB_SPC ῒ ṿ ҹ 0xA55Ă ⌠ Ḡ

≢̆ ꜚ ѿ Һ ᵬȂ ԅᵞ ≢Ḡ ғ ӈ

DCRP ̆↕ DCRP_ERENᵝȂ 

Ḡ ̔ OB_SPC ῒ ҹ0xCC33̆ ῃḠ Ȃ

Ḡ ̆ SRAMҬ׆̆ ꜚ̆ ꜚboot loader׆ ȂҺ

ף ᵬ Ȃ ᵝ ̆ᵖҌ ḱ ȂӞ ץ ῀ῒז ῃ

ȂOB_SPC ῒ Ῥ Ȃ ̆ץ Ḡ ̆ Ҍ Ῥ ⌠

ᵞ Ḡ Ḡ Ȃ 

2.3.14. ῃ ̂SCR̃ 

Һ Ҭ F̆MC ץ ӈ ῃ ̆ ֓ ῃ ѿ ̆

ᵝ̆ ↕ҌᴪῬ Ȃ 

ῃ ץ ῃף ҍ ῃף Ȃ ῃ ԍḠ
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ӈ ῃ ȁ ᴆ ף ҈ ῃ Ȃ ᶏ ԅ ῃ ̂FMC_CTL Ҭ SCR

ᵝ̃ ̆ SCR ᵬ FMC_STAT Ҭ WPERRβ̆Ώ ᵬ

WPERRβ ̆ SCR ᵬ ֟ ѿҩ Ҍ

RDERRβȂ 

ῃ FMC_SCR SCR_PAGE_CNT[6:0]ᵝ ӈȂ SPC ҹ

Ḡ Ҋḱ Ȃ ῃ ῤ ׆ OB_SPCγ Ḡ ҹ Ḡ ̆

ᶏ ҍDCRP Ȃ 

ῃ ӈ Ҋ̔ 

Â ׆ ̂0x0800 0000̃⌠ + [SCR_PAGE_CNT x 0x400]̂Ҍ Ȃ̃ 

2.3.15. ῤ  

FMCᶫԅѿ ҳ ῤ ץ̆ ף ᵬ ῃῤ Ҭ

Ȃ 2-1. ῤ ᶛ ₮ԅ FMC_WS DBGENβ

FMC_CTL SCRβ ᶛȂ 

2-1. ῤ ᶛ 

ᶏ ᶏ

ⱴ ῃῤ Ҭ ף ῃῤ ף

SCR = 0

ῃ ᶏ
SCR = 1

ῃ ᶏ

҉
DBGEN = 0 DBGEN = 1 SCR = 1

ᴆ  

׆└ .2.3.16 ꜚ 

FMC_SCR Ҭ BOOTLKβ ץ └ Һ׆ ꜚȂ ᵝ Ҋץ

’Ҋ ᵝ̔ 

1. SPCҹ Ḡ Ȃ 

2. SPCҹᵞḠ ≢̆ ₮ Ḡ ḱ ԅῃ Ȃ 

2.3.17. FMCҬ  

2-1. FMCҬ  

Ҭ Ԋᴆ  ᴆ Ҭ ᶏ ᵝ 

ᵬ  ENDF Ώ 1⌠ ENDF ENDIE 

ᵬ  OPRERR Ώ 1⌠ OPRERR ERRIE 
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Ҭ Ԋᴆ  ᴆ Ҭ ᶏ ᵝ 

Ḡ  RPERR Ώ 1⌠ RPERR RPERRIE 

ΏḠ  WPERR Ώ 1⌠WPERR N/A 

Ҍ  PGMERR Ώ 1⌠ PGMERR N/A 

 PGERR Ώ 1⌠ PGERR N/A 

 PGAERR Ώ 1⌠ PGAERR N/A 

 PGSERR Ώ 1⌠ PGSERR N/A 

 FSTPERR Ώ 1⌠ FSTPERR N/A 
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2.4. FMC  

FMC ̔0x4002 2000 

2.4.1. ̂FMC_WS̃ 

Ẓ ̔0x00 

ᵝṿ̔0x000X 0200 (Xṿҹ0b010x)̆ Bootloadeꜚ̆WSCNTᴪ׆ ҹ 

0b001 

̂32ᵝ̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  DBGEN Ḡ  MFPE 

 rw  rw 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ  ICRST Ḡ  ICEN PFEN Ḡ  WSCNT[2:0] 

 rw  rw rw  rw 

 

ᵝ/ᵝ    

31:19 Ḡ  Ḡ ᵝṿ 

18 DBGEN ᵝ ԍ ᴆ /  

0̔ Ȃ 

1̔ᶏ Ȃ 

17 Ḡ  Ḡ ᵝṿ 

16 MFPE Һ  

ᵝ Һ ѿҩᵝ ҹ Ȃ 

0̔Һ   

1̔Һ ҹ  

ᵝ ץ ᴆ  

15:12 Ḡ  Ḡ ᵝṿ 

11 ICRST ᵝ פ Ȃ ᵝֽ ICENᵝ 0 ΏȂ 

0̔ Ȃ 

1̔ ᵝ פ Ȃ 

10 Ḡ  Ḡ ᵝṿ 

9 ICEN  פ ᶏ ᵝ 

0̔ פ Ȃ 

1̔ᶏ פ Ȃ 

8 PFEN ⱳ ᶏ ᵝ 

0̔ ⱳ Ȃ 

1̔ᶏ ⱳ Ȃ 
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7:3 Ḡ  Ḡ ᵝṿ 

2:0 WSCNT[2:0]  

ᴆ 1 0Ȃ 

000̔Ҍ ⱴ  

001̔ ⱴ 1ҩ 1 

ῒ ̔Ḡ  

2.4.2. ̂FMC_KEỸ 

Ẓ ̔0x08 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

KEY[31:16] 

w 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

KEY[15:0] 

w 

 

ᵝ/ᵝ    

31:0 KEY[31:0] FMC_CTL  

֓ᵝֽ ᴆΏȂ 

Ώ ṿ⌠ KEY[31:0] ץ FMC_CTL Ȃ 

2.4.3. ᵬ ̂FMC_OBKEỸ 

Ẓ ̔0x0C 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

OBKEY[31:16] 

w 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

OBKEY[15:0] 

w 

 

ᵝ/ᵝ    

31:0 OBKEY[31:0] FMC_OBCTL ᵬ  

֓ᵝֽ ᴆΏ 

Ώ ṿ⌠ OBKEY[31:0] FMC_OBCTL Ȃ 
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2.4.4. ̂FMC_STAT̃ 

Ẓ ̔0x10 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ  

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  BUSY 

 r  r 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

OBERR RPERR Ḡ  FSTPERR Ḡ  PGSERR PGMERR PGAERR WPERR PGERR Ḡ  OPRERR ENDF 

rc_w1 rc_w1  rc_w1  rc_w1 rc_w1 rc_w1 rc_w1 rc_w1  rc_w1 rc_w1 

 

ᵝ/ᵝ    

31:17 Ḡ  Ḡ ᵝṿ 

16 BUSY  

ᵬ ̆ ᵝ 1Ȃ ᵬ ₮ ̆ ᵝ 0Ȃ 

15 OBERR ᵝ 

ҍῒ ᾟ Ҍ ̆ ᵝ ᴆ ᵝ̆ ғ └ ҹ

0xFFȂ 

14 RPERR Ḡ ᵝ 

DCRP SCRḠ ̆ ᵝ ᴆ 1Ȃ ҩᵝ ץ Ώ῀ 1

Ȃ 

0̔ Ḡ Ȃ 

1̔ Ḡ Ȃ 

13:10 Ḡ  Ḡ ᵝṿ 

9 FSTPERR ᵝ. 

↓ ԍ ̂ ȁ ȁΏḠ ҡ ̃ Ҭ ̆ ᵝ ᴆ

1Ȃ ᵝ̂PGAERRȁPGMERR WPERR̃Ȃ ᵝ ץ Ώ

῀1 Ȃ 

8 Ḡ  Ḡ ᵝṿ 

7 PGSERR ᵝ 

ᵬ PGᵝ ᾢ 1 ̆ ᵝ ᴆ ᵝȂ ԍᾢ╠

PGERR̆PGMERR̆PGAERR WPERR 1 ̆ ᵝӞ 1Ȃ 

ᵝ ץ ᴆΏ 1 0Ȃ 

0̔ Ȃ 

1̔ Ȃ 

6 PGMERR Ҍ ᵝ. 

ҹ / ̆ ᵝ ᴆ ᵝȂ ѿ ҹ Ȃ 

ᵝ ץ ᴆΏ1 0Ȃ 
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5 PGAERR ᵝ 

Ώ῀ 64ᵝ ̆ Ҍ ѿ64ᵝ Ҭ̆ ᵝ

ᴆ ᵝȂ 

ᵝ ץ ᴆΏ 1 0Ȃ 

4 WPERR / Ḡ ᵝ 

/ Ḡ ̆ ᵝ ᴆ ᵝ̆ ᴆΏ 1 0Ȃ 

0̔ / Ḡ Ȃ 

1̔ / Ḡ Ȃ 

3 PGERR ᵝ 

Ҍ 0xFFFF FFFF FFFF FFFF ̆ ᵝ ᴆ

1̆ ᴆΏ 1 0Ȃ 

2 Ḡ  Ḡ ᵝṿ 

1 OPRERR ᵬ ᵝ 

ᵬ ғҌ ⱳ ̆ ғᶏ ԅ Ҭ ̂ERRIE = 1̃̆

↕ ᵝ ᴆ 1Ȃ 

ᵝ ץ ᴆΏ1 0Ȃ 

0 ENDF ᵬ ᵝ 

ᵬ ⱳ ̆ ᵝ ᴆ 1Ȃ 

ᵝ ץ ᴆΏ 1 0Ȃ 

2.4.5. └ ̂FMC_CTL̃ 

Ẓ ̔0x14 

ᵝṿ̔0xC000 0000 

ץ ̂8β ȁ̃ ̂16β̃ ̂32β̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

LK OBLK Ḡ  SCR OBRLD RPERRIE ERRIE ENDIE Ḡ  FSTPG OBSTART START 

rs rs  rs rc_w1 rw rw rw  rs rs rs 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ  PN[5:0] MER PER PG 

 rw rw rw rw 

 

ᵝ/ᵝ    

31 LK FMC_CTL ᵝ 

↓Ώ῀⌠ FMC_KEY ̆ ᵝ ᴆ 0Ȃ ᵝ ץ ᴆ

1Ȃ 

30 OBLK FMC_OBCTL ᵝ 

ᵝ 1̆FMC_OBCTL Ҭ῏ԍ ᵝץ

Ȃ ↓ Ώ῀⌠ FMC_OBKEY ̆ ᵝ ᴆ 0Ȃ

ᵝ ᴆ 1Ȃ 
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29 Ḡ  Ḡ ᵝṿ 

28 SCR ῃ ᶏ ᵝ 

ᵝ 1 ῃ Ȃ ῃ ץ ᴆ 1 ғ̆ ᵝ Ώѿ

Ȃ 

0̔ ῃ Ȃ 

1̔ᶏ ῃ Ȃ 

ᵝ ᴆ 1̆ ᵝ Ȃ 

27 OBRLD ⱴ ᵝ 

ᵝ ץ ᴆ 1Ȃ 

0̔ Ȃ 

1̔ └ ⱴ Ȃ 

̔ OBLK ᵝ ̆ ᵝ Ώ῀Ȃ 

26 RPERRIE Ḡ Ҭ ᶏ ᵝ 

ֽ LK ҹ 0 ̆ ᴆ ᵝȂ 

0̔ Ḡ Ҭ Ȃ 

1̔ᶏ Ḡ Ҭ Ȃ 

25 ERRIE ᵬ Ҭ ᶏ ᵝ 

ᵝ ץ ᴆ 1 0Ȃ 

0̔ ᵬ Ҭ Ȃ 

1̔ᶏ ᵬ Ҭ Ȃ 

24 ENDIE ᵬ Ҭ ᶏ ᵝ 

ᵝ ץ ᴆ 1 0Ȃ 

0̔ ᵬ Ҭ Ȃ 

1̔ᶏ ᵬ Ҭ Ȃ 

23:19 Ḡ  Ḡ ᵝṿ 

18 FSTPG Һ  ᵝפ

ᵝ ץ ᴆ 1 0Ȃ 

0̔  

1̔ᶏ  

17 OBSTART פᵝ 

ᵝ ᴆ 1̆ OBLK ҹ 0 ̆ FMC Ȃפ

BUSYᵝ ̆ ᵝ ᴆ Ȃ 

16 START FMC  ᵝפ

ᵝ ԍ FMC Ȃפ BUSYᵝ ̆ ᵝ ᴆ Ȃ 

15:9 Ḡ  Ḡ ᵝṿ 

8:3 PN[5:0] ᵝ 

֓ᵝ ԍ ̔ 

000000̔ 0 Ȃ 

000001̔ 1 Ȃ 



                                                            GD32C2x1Ύ 

62 
 

... 

111111̔ 63 Ȃ 

2 MER Һ  ᵝפ

ᵝ ץ ᴆ 1 0 

0̔ ᵬ Ȃ 

1̔Һ  Ȃפ

1 PER Һ  ᵝפ

ᵝ ץ ᴆ 1 0 

0̔ ᵬ Ȃ 

1̔Һ  Ȃפ

0 PG Һ  ᵝפ

ᵝ ץ ᴆ 1 0 

0̔ Һ Ữ  Ȃפ

1̔ᶏ Һ Ữ  Ȃפ

2.4.6. └ ̂FMC_OBCTL̃ 

Ẓ ̔0x20 

ᵝṿ̔0xXXXX XXXXȂ 

FMC_CTL Ҭ OBRLDᵝ ᵝ ׆̆ Ҭⱴ ṿ⌠ Ȃ 

ץ ̂8β ȁ̃ ̂16β̃ ̂32β̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  NRST_MDSEL[1:0] nBOOT0 nBOOT1 SWBT0 Ḡ  

SRAM_EC

CEN 

HXTAL_R

EMAP 

Ḡ  

nWWDG_

HW 

Ḡ  

nFWDG_H

W 

 rw rw rw rw  rw rw  rw  rw 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ  

nRST_ST

DBY 

nRST_DP

SLP 

BORF_TH[1:0] BORR_TH[1:0] 

BORST_E

N 

SPC[7:0] 

 rw rw rw rw rw rw 

 

ᵝ/ᵝ    

31:29 Ḡ  Ḡ ᵝṿ 

28:27 NRST_MDSEL[1:0] NRST ᵝ 

00̔Ḡ  

01̔NRST ҉ ᵞ ץ ᵝ ̆ῤ ᵝҌ ꜚNRST Ȃ 

10̔NRST ⱳ ҍ GPIO ̆ ῤ ᵝȂ 

11̔NRST ҹ ᵝ ῀/ ₮ Ȃ 

26 nBOOT0 BOOT0 ᵝ 

0̔BOOT0ҹ1Ȃ 

1̔BOOT0ҹ 0Ȃ 
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25 nBOOT1 Boot1 ᵝ 

0̔BOOT1ҹ1Ȃ 

1̔BOOT1ҹ0Ȃ 

ҍBOOT0῍ ‗ ꜚ Ȃ 

24 SWBT0 ᴆBOOT0 ᵝ 

0̔BOOT0 ‗ԍPA14/BOOT0 Ȃ 

1̔BOOT0 ‗ԍ ᵝnBOOT0Ȃ 

23 Ḡ  Ḡ ᵝṿ 

22 SRAM_ECCEN SRAM ECC ᵝ 

0̔ᶏ SRAM ECCȂ 

1̔ SRAM ECCȂ 

21 HXTAL_REMAP HXTAL  

0̔ᶏ Ȃ 

1̔ Ȃ 

ᵝ ҹ0 ̆HXTAL PF0-OSC_IN / PF1-OSC_OUT׆

⌠PC14-OSCX_IN/ PC15-OSCX_OUTȂ ̆PC14-OSCX_IN / PC15-

OSCX_OUT LXTAL HXTAL῍֣̆ңҩ Ҍ ᶏ  

20 Ḡ  Ḡ ᵝṿ 

19 nWWDG_HW ᵝ 

0̔ ᴆ Ȃ 

1̔ ᴆ Ȃ 

18:17 Ḡ  Ḡ ᵝṿ 

16 nFWDG_HW ᵝ 

0̔ ᴆ Ȃ 

1̔ ᴆ Ȃ 

15 Ḡ  Ḡ ᵝṿ 

14 nRST_STDBY ᵝ ᵝ 

0̔ ῀ ֟ ᵝ 

1̔ ῀ Ҍ֟ ᵝ 

13 nRST_DPSLP ᵝ ᵝ 

0̔ ῀ ֟ ᵝ 

1̔ ῀ Ҍ֟ ᵝ 

12:11 BORF_TH[1:0] VDDᶫ Ҋ BOR ṿ 

VDDҊ ҩ ṿᴪ ᵝḤ Ȃ 

00̔BORҊ 1̆ ṿ 2.0 V  

01̔BORҊ 2̆ ṿ 2.2 V  

10̔BORҊ 3̆ ṿ 2.5 V  

11̔BORҊ 4̆ ṿ 2.8 V  
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̔BORR_THᵞԍ BORF_TH ԍ Ȃ ’Ҋ̆ 

BORR_TH BORF_TH └ ҹ ṿ 0b11 

10:9 BORR_TH[1:0] VDDᶫ ҉ BOR ṿ 

VDD҉ ҩ ṿᴪ ᵝḤ Ȃ 

00̔BOR҉ 1̆ ṿ 2.1 V  

01̔BOR҉ 2̆ ṿ 2.3 V  

10̔BOR҉ 3̆ ṿ 2.6 V  

11̔BOR҉ 4̆ ṿ 2.9 V  

̔BORR_THᵞԍ BORF_TH ԍ Ȃ ’Ҋ̆ 

BORR_TH BORF_TH └ ҹ ṿ 0b11 

8 BORST_EN ꜚ ᵝᶏ ᵝ 

0̔ ꜚ ᵝ ̆҉ ᵝ POR/PDR ≢ ӈ 

1̔ ꜚ ᵝᶏ ̆ ṿ BORR_TH BORF_TH 

7:0 SPC[7:0] ῃḠ ᵝ 

0xA5̔ ῃḠ Ȃ 

0xCC̔ ῃḠ ̆ Ḡ Ȃ 

0xA5 0xCCӊ ᴋᵥṿ̔ᵞ ῃḠ ̆ Ữ Ḡ Ȃ 

2.4.7. DCRP0 ̂FMC_DCRP_SADDR0̃ 

Ẓ ̔0x24 

ᵝṿ̔0x0000 00XX 

̂32ᵝ̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ  DCRP0_SADDR[6:0] 

 rw 

 

ᵝ/ᵝ    

31:7 Ḡ  Ḡ ᵝṿ 

6:0 DCRP0_SADDR[6:0] DCRP0 Ẓ  

DCRP0_SADDR ԅ DCRP0 ѿҩ Ẓ Ȃ 

2.4.8. DCRP0 ̂FMC_DCRP_EADDR0̃ 

Ẓ ̔0x28 

ᵝṿ̔0xX000 00XX 

̂32ᵝ̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 
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DCRP_E

REN 

Ḡ  

rw  

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ  DCRP0_EADDR[6:0] 

 rw 

 

ᵝ/ᵝ    

31 DCRP_EREN DCRP ᶏ ᵝȂ 

0̔ FMC_OBCTL ҬSPC ᵞḠ׆ ⌠ Ḡ ̆DCRP

Ҍ Ȃ 

1̔ FMC_OBCTL Ҭ SPC ᵞḠ׆ ⌠ Ḡ ̆DCRP

Ȃ 

30:7 Ḡ  Ḡ ᵝṿ 

6:0 DCRP0_EADDR[6:0] DCRP0 Ẓ  

DCRP0_EADDR ԅDCRP0 ѿҩ Ẓ Ȃ 

2.4.9. / Ḡ 0 ̂FMC_WP0̃ 

Ẓ ̔0x2C 

ᵝṿ̔0x00XX 00XX 

̂32ᵝ̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  WP0_EADDR[5:0] 

 rw 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ  WP0_SADDR[5:0] 

 rw 

 

ᵝ/ᵝ    

31:22 Ḡ  Ḡ ᵝṿ 

21:16 WP0_EADDR[5:0] / Ḡ 0 Ẓ  

WP0_EADDR / Ḡ 0 ѿ  

15:6 Ḡ  Ḡ ᵝṿ 

5:0 WP0_SADDR[5:0] / Ḡ 0 Ẓ  

WP0_SADDR / Ḡ 0 ѿ  

2.4.10. / Ḡ 1 ̂FMC_WP1̃ 

Ẓ ̔0x30 

ᵝṿ̔0x00XX 00XX 
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̂32ᵝ̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  WP1_EADDR[5:0] 

 rw 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ  WP1_SADDR[5:0] 

 rw 

 

ᵝ/ᵝ    

31:22 Ḡ  Ḡ ᵝṿ 

21:16 WP1_EADDR[5:0] / Ḡ 1 Ẓ  

WP1_EADDR / Ḡ 1 ѿ  

15:6 Ḡ  Ḡ ᵝṿ 

5:0 WP1_SADDR[5:0] / Ḡ 1 Ẓ  

WP1_SADDR / Ḡ 1 ѿ  

2.4.11. DCRP1 ̂FMC_DCRP_SADDR1̃ 

Ẓ ̔0x34 

ᵝṿ̔0x0000 00XX 

̂32ᵝ̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

  

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ  DCRP1_SADDR[6:0] 

 rw 

 

ᵝ/ᵝ    

31:7 Ḡ  Ḡ ᵝṿ 

6:0 DCRP1_SADDR[6:0] DCRP1 Ẓ  

DCRP1_SADDR ԅDCRP1 ѿҩ Ẓ Ȃ 

2.4.12. DCRP1 ̂FMC_DCRP_EADDR1̃ 

Ẓ ̔0x38 

ᵝṿ̔0x0000 00XX 

̂32ᵝ̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  
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15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ  DCRP1_EADDR[6:0] 

 rw 

 

ᵝ/ᵝ    

31:7 Ḡ  Ḡ ᵝṿ 

6:0 DCRP1_EADDR[6:0] DCRP1 Ẓ  

DCRP1_EADDR ԅDCRP1 ѿҩ Ẓ Ȃ 

2.4.13. ῃ ̂FMC_SCR̃ 

Ẓ ̔0x80  

ᵝṿ̔0x000X 00XX 

̂32ᵝ̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  BOOTLK 

 rw 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ  SCR_PAGE_CNT[6:0] 

 rw 

 

ᵝ/ᵝ    

31:17 Ḡ  Ḡ ᵝṿ 

16 BOOTLK ᵝ 1 ׆└ ꜚ 

0̔ ̆RAM ꜚȂ 

1̔ Һ׆ ꜚȂ 

15:7 Ḡ  Ḡ ᵝṿ 

6:0 SCR_PAGE_CNT[6:

0] 

ῃ  

ῃ ׆ 0x0800 0000 Ȃ ҹSCR_PAGE_CNTӗץ Ȃ 

̔ ֽ OB_SPC ҹ Ḡ ḱץ Ȃ 

2.4.14. ֟ ID ̂FMC_PID̃ 

Ẓ ̔0x120 

ᵝṿ̔0xXXXX XXXX 

̂32β̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16  

PID[31:16] 

r 



                                                            GD32C2x1Ύ 

68 
 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

PID[15:0] 

r 

 

ᵝ/β    

31:0 PID[31:0] ֟ Ḡ ID  

ҹ  

҉ ֓ᵝ Ҍᴪ ̆ ֟ Ҭ ѿ Ȃ 

  



                                                            GD32C2x1Ύ 

69 
 

3. ᾝ̂PMŨ 

 ׃ .3.1

ⱳ GD32C2x1 ↓֟ ӊѿȂ ᾝ ᶫԅΈ ̆

1̆ ̆ 1̆ ̆ 1 Ȃ ֓

⁞ ғ̆ᶏ ץ CPU ȁ ⱳ ԑ‖ Ҭ

ᶃ ȂGD32C2x1 ↓ ңҩ ̆ VDD / VDDA ̆1.2VȂVDD / VDDA

ᶫ Ȃ VDD / VDDA Ҭ ῀ԅѿҩLDŎ ҹ1.2Vʟ Ȃ 

3.2. Һ  

Â ңҩ ̔VDD / VDDA 1.2V ̕ 

Â Έ ̔ 1ȁ ȁ 1ȁ ȁ 1

̕ 

Â ȁ Ҋ̆ῤ ⱳ ̂NPLDÕҹ1.2V

ᶫ1.2V ̕ 

Â 1ȁ 1ȁ 1 Ҋ ῤ̆ ᵞⱳ ̂LPLDÕ

ҹ1.2V ᶫ1.2V ̕ 

Â  / 1 /  / 1Ҋ̆EFLASH ̕ 

Â ᶫ ̔POR/PDR ȁBOR Ȃ 

3.3. ⱳ  

3-1. ᶫԅPMU ῏ ῤ Ȃ 
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3-1.  

PMU

CTL

FWDGT

IRC32K
NPLDO/

LPLDO

LXTAL

RTC

WKUPF

IRC48M HXTAL

POR/PDRADC

NRST

PA0

PA2

PA4/PC13

PB5

PB6

VCORE_STB Domain

WKUPx

WKUPR

Cortex-M23

AHB IPs

VCORE_RUN Domain

APB IPs

SLEEPDEEP

POR: ҉ ᵝ PDR: ᵝ

WKUPN

VDD/VDDA

VDD/VDDA Domain

1.2V

NPLDO: ⱳ LPLDO: ᵞⱳ

1.2V Domain

BOR

BOR: ᵝ

EFLASH

EFLASH Power Domain

 

3.3.1. VDD / VDDA  

VDD / VDDA HXTAL̂ ᵣ ȁ̃LXTAL̂ᵞ ᵣ ȁ̃NPLDO / 

LPLDOȁPOR / PDR̂҉  / ᵝ ȁ̃BOR̂ ᵝ ȁ̃ADĈA/D ȁ̃IRC48M

̂ῤ 48M RC ȁ̃IRC32K̂ῤ 32KHz RC̃ Ȃ 

ҹ1.2Vʟ LDŎῒ ᵝ Ḡ ᶏ Ȃ ץ ҹNPLDOLPLDO ᵬ Ȃ

NPLDOҹ ᵬ  / / ᶫ ̆LPLDOҹ 1/ 1 / 

1 ᶫ Ȃ 

POR / PDR̂҉  / ᵝ̃ VDD / VDDA ᵞԍ ṿ ֟ ᵝ

Ḥ ᵝ VCORE_STBӊ ҩ Ȃ 3-2. ҉  / ᵝ ԅᶫ

ᵝḤ ӊ ῏ ȂVPOR ҉ ᵝ ṿ ̆VPDR ᵝ ṿ ̆

ҹ VhystṿȂ 
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3-2. ҉  / ᵝ  

VDD/VDDA

VPOR

tRSTTEMPO

ᵝ (ᵞ )

t

VPDR

Vhyst

 

BOR ԍ VDD / VDDAȂ ᵞԍ BORR_THBORF_THӈ ṿ

̆BORᴪ֟ ᵝḤ ᵝ VCORE_STB ҩ Ȃ POR / PDR̂҉  / 

ᵝ̃ ԍ ȂBOR ᵝ Ҭ BORST_ENᵝᶏ Ȃ 3-3. 

BOR ԅᶫ BOR ᵝḤ ӊ ῏ ȂVBORR VBORF BOR ᵝ

ṿ ̆ ṿ BORR_THBORF_THҬ ӈȂ 

3-3. BOR  

VDD/VDDA

VBORR

BOR ᵝ̂ᵞ ̃

t

VBORF

 

3.3.2. 1.2V  

Һ ⱳ CortexÈ-M23ῤ ȁAHB / APB ȁVDD / VDDA APB Ȃ 1.2V

҉ ̆POR 1.2VҬ֟ ѿҩ ᵝ ↓Ȃ ᵝ ̆ ῀

̆ ᾢ ῏ └ᵝ̆ӊ ѿ WFI WFE ̆פ Ḃ ῀ Ȃ
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ῤ Ҋץ ԇץ Ȃ 

MCU ңҩ Ȃ MCU / 1/ / 1/

/ 1 ̆VCORE_RUN ᵬȂ MCU ̆VCORE_RUN

Ȃ MCU҉ ̆VCORE_STB ҉ Ȃ 

ңҩLDO ҹ ᶫ1.2V ȂNPLDOᶫMCU ῃ ȂLPLDO

ԍ ᵞ ҊҹMCUʟ Ȃ 

EFLASH  

EFLASH ̆ ᵝ ҉ Ȃ / 1Ҋ̆EFLASH

ᵝ PMU_CTL1 EFPSLEEPᵝ Ȃ MCU ῀ ̆EFLASH

ᵝPMU_CTL1 EFDSPSLEEPᵝ ℗ Ȃ 

ֽ LPLDO NPLDO̓͂ ̆EFLASH ᵬȂ ’Ҋ̆ף Ḡ

SRAMҬȂ 

3.3.3.  

ᵝ/ ᵝ ׆ ̆MCU ῀ Ȃ ԍᶫ ̆

NPLDOᵬ 1.2V Ȃ ץ ⁞ ̂HCLKPCLK̃ ῏ ᶏ

Ȃ ̆Έ ץ ᵞ ⱳ ̆ ױ 1̆ ̆

1̆ ̆ 1 Ȃ 

1 

1Ҋ̆NPLDO̓͂ LPLDO ̆ ҹIRC32KȂ 

 

ҍCortexÈ-M23 SLEEPING Ȃ Ҋֽ̆῏ CortexÈ-M23

Ȃ ῀ ̆ CortexÈ-M23 └ Ҭ SLEEPDEEPᵝ̆

ѿ WFI WFE פ Ȃ WFIפ ῀ ̆ᴋᵥҬ

ץ Ȃ WFE פ ῀ ̆ᴋᵥ Ԋᴆ ץ ̂

SEVONPENDҹ 1̆ ᴋᵥҬ ץ ̆ CortexÈ-M23 Ύ Ȃ̃ ԍ

῀ ₮Ҭ ҉ ̆ Ȃ 

CortexÈ-M23ҬSCR̂ └ ̃ SLEEPONEXITᵝ̆ ң ῀ └

̔ 

Â Sleep-now̔ SLEEPONEXITᵝ ̆ѿ WFI WFE MCŬפ ῀

̕ 

Â Sleep-on-exit̔ SLEEPONEXITᵝ ᵝ̆ ׆ ᵞᴨᾢ Ҭ

̆MCU ῀ Ȃ 

1 

1 ԍ 1 CortexÈ-M23 SLEEPINGȂ Ҋ̆NPLDO̓͂

LPLDO ̆ ҹIRC32KȂ 
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ҍCortexÈ-M23 SLEEPDEEP Ȃ Ҋ V̆CORE_RUN

Ҭ ῃ ῏ ĬRC48MHXTALӞῃ ȂSRAM Ҭ ῤ Ḡ Ȃ

NPLDO Ȃ ῀ ӊ╠ ᾢ̆ CortexÈ-M23 └ SLEEPDEEPᵝ

1̆ Ῥ PMU_CTL0 LPMODβ ҹľ00Ŀ̆ WFI WFE פ

῀ Ȃ WFIפ ῀ ̆ᴋᵥ EXTIҬ ץ

׆ Ҭ Ȃ WFE פ ῀ ̆ᴋᵥ EXTI

Ԋᴆ ץ ׆ Ҭ ̂ SEVONPENDҹ 1̆ ᴋᵥ EXTIҬ

ץ ̆ CortexÈ-M23 Ύ Ȃ̃ ₮ ̆IRC48MҬᵬ

ҹ Ȃ 

̔ҹԅ ≠ ῀ ̆ EXTI҉ ̂ EXTI_PD Ҭ̃

῏ ᵝ ᵝ̆ 5-3. EXTIȂ ↕̆

῀ Ҋ Ȃ 

1 

1ҍCortexÈ-M23 SLEEPDEEP Ȃ 1Ҋ V̆CORE_RUN

Ҭ ῃ ῏ ̆IRC48MHXTALӞῃ ȂNPLDO̓͂ LPLDO Ȃ

SRAM Ҭ ῤ Ḡ Ȃ ῀ 1ӊ╠̆ᾢ CortexÈ-M23 └

SLEEPDEEPᵝ 1̆ Ῥ PMU_CTL0 LPMODβ ҹľ01Ŀ,

WFI WFE פ ῀ 1Ȃ WFIפ ῀ ᴋ̆

ᵥ EXTIҬ ץ ׆ 1Ҭ Ȃ WFE

פ ῀ ̆ᴋᵥ EXTIԊᴆ ץ ׆ 1Ҭ ̂ SEVONPEND

ҹ 1̆ ᴋᵥ EXTIҬ ץ ̆ CortexÈ-M23 Ύ Ȃ̃ ₮

1 ̆IRC48MҬᵬҹ Ȃ 

̔ҹԅ ≠ ῀ ̆ EXTI҉ ̂ EXTI_PD Ҭ̃

῏ ᵝ ᵝ̆ 5-3. EXTIȂ ↕̆

῀ Ҋ Ȃ 

 

ԍ CortexÈ-M23 SLEEPDEEP Ȃ Ҋ̆ ҩ VCORE_RUN

ῃ N̆PLDO̓͂ ĬRC48MHXTALӞᴪ ῏ Ȃ ῀ ╠ ᾢ̆ PMU_CTL0

LPMODβ ҹľ11Ŀ̆ Ῥ PMU_CS WUFβ ̆Ῥ CortexÈ-M23

└ SLEEPDEEPᵝ 1̆ WFI WFE ̆פ ῀ Ȃ

PMU_CS STBFβ MCU ῀ Ȃ ҩ ̆

NRST ᵝ̆RTC ̆FWDGTᵝ̆LXTAL WKUPx

҉ Ȃ ץ ⌠ ᵞ ⱳ ̆ᵖ Ȃ ̆ѿ ῀ ̆

SRAM VCORE_RUN ῤ ᴪҡ Ȃ ₮ ̆ᴪ ҉ ᵝ̆ ᵝӊ

CortexÈ-M230׆x00000000 ףפ Ȃ 

3-1.  

  LDO  ῀     פ

 
̆ῃ

 

NPLDO  

LPLDO  

 / ҉ ᵝ

׆
- - - 
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  LDO  ῀     פ

 

1  = IRC32K 
NPLDO῏  

LPLDO  
ᵝLPLDOEN LPLDOEN - 

NPLDO

+Flash

 

 ֽ῏ CPU  
NPLDO  

LPLDO  

SLEEPDEEP = 

0̆ Ҋ

WFI

WFE 

WFI ῀̆↕ᴋ

ᵥҬ ̕ 

WFE ῀̆↕

ᴋᵥԊᴆ̂

SEVONPEND=1 Ҭ

̃  

 - 

1 
ֽ῏ CPU  

 = IRC32K 

NPLDO῏  

LPLDO  

SLEEPDEEP = 

0̆ 1

Ҋ WFI

WFE 

WFI ῀̆↕ᴋ

ᵥҬ ̕ 

WFE ῀̆↕

ᴋᵥԊᴆ̂

SEVONPEND=1 Ҭ

̃  

1 - 

 

1ȁ῏ VCORE_RUN

 

2ȁ῏ IRC48Mȁ

HXTAL 

NPLDO  

LPLDO  

SLEEPDEEP = 

1̆ LPMOD = 

00̆ WFI

WFE 

WFI ῀̆

EXTI ᴋᵥҬ

̕ WFE

῀̆ EXTI ᴋᵥ

Ԋᴆ̂

SEVONPEND=1 Ҭ

̃  

 

IRC48M

+Flash

 

1 

1ȁ῏ VCORE_RUN

 

2ȁ῏ IRC48Mȁ

HXTAL 

NPLDO῏  

LPLDO  

SLEEPDEEP = 

1̆ LPMOD = 

01̆ WFI

WFE 

WFI ῀̆

EXTI ᴋᵥҬ

̕ WFE

῀̆ EXTI ᴋᵥ

Ԋᴆ̂

SEVONPEND=1 Ҭ

̃  

 

IRC48M

+NPLDO

+ 

Flash  

 

1ȁVCORE_RUN  

2ȁ῏ IRC48Mȁ

HXTAL 

NPLDO῏  

LPLDO  

SLEEPDEEP = 

1̆ LPMOD = 

11̆ WFI

WFE 

1ȁNRST  

2ȁWKUP  

3ȁFWDGTᵝ 

4ȁRTC  

 

IRC48M

+NPLDO

+ 

Flash  

̔ 

Â Ҍᾛ ׆ 1 ῀ / / 1/ ȂҌ

3-4. ̕ 

Â MCU׆ ῀ / / 1/ ̆ ᴆ

LPLDOENᵝȂ 
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3-4.  

1

1

ᵝ/

҉ ᵝ

1

 

Â Ҋ̆ ԅNRST ̆ ҹRTCⱳ PC13̆ ᵬLXTAL PC14

PC15̆ᶏ WKUPx ̆ῒז I/O ԍ Ȃ 

Â Ҍ ᵬ Ҋ 3-2. Ҍ Ҋ Ȃ 

3-2. Ҍ Ҋ  

  1  1  1  

ⱬ - - - - -  -  -  

CPU 1 1 - - - - - - - - 

Flash 1 - 1 - 4 - - - - - 

SRAM 1 1 1 1 3 - 3 - - - 

Vcoreᶫ  1 1 1 1 1 1 1 1 - - 

POR/PDR 1 1 1 1 1 1 1 1 1 1 

BOR 2 2 2 2 3 3 3 3 3 3 

NRST 1 1 1 1 1 1 1 1 1 1 

DMA/DMAMUX 2 2 3 3 - - - - - - 

IRC48M 1 1 3 3 - - - - - - 

HXTAL 2 2 3 3 - - - - - - 

IRC32K 2 2 3 3 3 - 3 - 3 - 

LXTAL 2 2 3 3 3 - 3 - 3 - 

CKM 2 2 3 3 - - - - - - 

LCKM 2 2 3 3 3 2 3 2 3 2 

RTC 2 2 3 3 3 2 3 2 3 2 

USART0 2 2 3 3 3 2 3 2 - - 

USART1 2 2 3 3 - - - - - - 

USART2 2 2 3 3 - - - - - - 

I2C0 2 2 3 3 3 2 3 2 - - 

I2C1 2 2 3 3 3 2 3 2 - - 
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  1  1  1  

ⱬ - - - - -  -  -  

SPI0/I2S 2 2 3 3 - - - - - - 

SPI1 2 2 3 3 - - - - - - 

ADC 2 2 3 3 - - - - - - 

ῤ ᴰ  2 2 3 3 - - - - - - 

TIMERx 2 2 3 3 - - - - - - 

FWDGT 2 2 3 3 3 2 3 2 3 2 

WWDGT 2 2 3 3 - - - - - - 

SysTick 2 2 3 3 - - - - - - 

CRC 2 2 3 3 - - - - - - 

CMP 2 2 3 3 - - - - - - 

GPIOs 2 2 3 3 3 2 3 2 - 2(1) 

ҩ  2 2 4(2) 4(2) 4(2) - 4(2) - - - 

'-'̔ Ҍ ῏̕ 

'1'̔ ᵝ ׆ / 1/ Ҭ ̆ ᶏ ̕ 

'2'̔ ̆ ᴆ ᶏ ̕ 

'3'̔ ҍ ῀ᵞⱳ ╠ ̕ 

'4'̔ ᴆ ῀ᵞⱳ ꜚ / Ȃ 

(1). ֽWKUPx Ȃ 

(2). RCU_AHB1SPDPEN/RCU_AHB2SPDPEN/RCU_APBSPDPEȂ 
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3.4. PMU  

PMU ̔0x4000 7000 

3.4.1. └ 0̂ PMU_CTL0̃ 

Ẓ ̔0x00 

ᵝṿ̔0x0002 9000̂׆ ᵝ̃ 

ץ ̂16β ̃ ̂32β ̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

LPLDOE

N 

Ḡ  

 rw  

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ  DSMODVS[1:0] Ḡ  BKPWEN Ḡ  STBRST WURST LPMOD[1:0] 

 rw  rw  rc_w1 rc_w1 rw 

 

ᵝ/ᵝ    

31:19 Ḡ  Ḡ ᵝṿȂ 

18 LPLDOEN ᶏ ᵞⱳ LDOȂ 

ᵝ ᵝ ̆LDO׆ ⱳ LDO℗ ҹᵞⱳ LDOȂ 

0: Ҍᶏ LPLDO 

1: ᶏ LPLDO 

17:14 Ḡ  Ḡ ᵝṿȂ 

13:12 DSMODVS[1:0] Ҋ  

ᵝ └ / 1 Ҋ VCORE ץ̆ ᶃ ⱳ

Ȃ 

00: 0.9V 

01: 1.0V̂ ṿ̃ 

10: 1.1V 

11: 1.2V 

̔0.9Vֽ NPLDO῏ Ȃ 

11:9 Ḡ  Ḡ ᵝṿȂ 

8 BKPWEN RTC ᴍ Ώᶏ  

0̔ RTC ᴍ Ώ Ȃ 

1̔ᾛ RTC ᴍ Ώ Ȃ 

ᵝӊ ᴋ̆ᵥ ᴍ Ώ Ȃ ᴍ ẠΏ ̆

ᾢ ᵝ 1Ȃ 

7:4 Ḡ  Ḡ ᵝṿȂ 

3 STBRST ᵝ 
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0̔  

1̔ ᵝ  

ᵝ̆ 0Ȃ 

2 WURST ᵝ 

0̔  

1̔ ᵝ  

ᵝ̆ 0Ȃ 

1:0 LPMOD[1:0] CortexÈ-M23῀SLEEPDEEP̆MCU ῀ ᵞⱳ  

00̔  

01̔ 1 

10̔Ḡ  

11̔  

3.4.2. └ ̂PMU_CS̃ 

Ẓ ̔0x04 

ᵝṿ̔0x0000 0000̂׆ Ҍ ᵝ̃ 

ץ ̂16β ̃ ̂32β ̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  NPRDY 

 r 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ  

LDOVSR

F 

WUPEN5 Ḡ  WUPEN3 WUPEN2 WUPEN1 WUPEN0 Ḡ  STBF WUF 

 r rw  rw rw rw rw  r r 

 

ᵝ/ᵝ    

31:17 Ḡ  Ḡ ᵝṿȂ 

16 NPRDY NPLDO  

0̔ NPLDO Ȃ 

1̔ NPLDO Ȃ 

15 Ḡ  Ḡ ᵝṿȂ 

14 LDOVSRF LDO  

0̔LDO Ȃ 

1̔LDO Ȃ 

13 WUPEN5 WKUP 5̂PB5̃ ᶏ  

0̔ WKUP 5 ⱳ Ȃ 

1̔ᶏ WKUP 5 ⱳ Ȃ 

WUPEN5 ῀ ӊ╠ 1̆WKUP 5 ҉ ᴪ ׆

Ȃ ԍWKUP 5ҹ W̆KUP 5ῤ ҹ ῀Ҋ
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Ȃ ῀ ҹ Ṝ ᵝ └ᵝ̆ ᴪ ѿҩ ԊᴆȂ 

12 Ḡ  Ḡ ᵝṿȂ 

11 WUPEN3 WKUP 3̂PA2̃ ᶏ  

0̔ WKUP 3 ⱳ Ȃ 

1̔ᶏ WKUP 3 ⱳ Ȃ 

WUPEN4 ῀ ӊ╠ 1̆WKUP 3 ҉ ᴪ ׆

Ȃ ԍWKUP 3ҹ W̆KUP 3ῤ ҹ ῀Ҋ

Ȃ ῀ ҹ Ṝ ᵝ └ᵝ̆ ᴪ ѿҩ ԊᴆȂ 

10 WUPEN2 WKUP 2̂PB6̃ ᶏ  

0̔῏ WKUP 2 ⱳ Ȃ 

1̔ WKUP 2 ⱳ Ȃ 

WUPEN2 ῀ ӊ╠ 1̆WKUP 2 ҉ ᴪ ׆

Ȃ ԍWKUP 2ҹ W̆KUP 2ῤ ҹ ῀Ҋ

Ȃ ῀ ҹ Ṝ ᵝ └ᵝ̆ ᴪ ѿҩ ԊᴆȂ 

9 WUPEN1 WKUP 1̂PC13/PA4̃ ᶏ  

0̔῏ WKUP 1 ⱳ Ȃ 

1̔ WKUP 1 ⱳ Ȃ 

WUPEN1 ῀ ӊ╠ 1̆WKUP 1 ҉ ᴪ ׆

Ȃ ԍWKUP 1ҹ W̆KUP 1ῤ ҹ ῀Ҋ

Ȃ ῀ ҹ Ṝ ᵝ └ᵝ̆ ᴪ ѿҩ ԊᴆȂ 

̔LQFP48ȁQFN48 Ҋ PC13 Ȃ 

8 WUPEN0 WKUP 0̂PA0̃ ᶏ  

0̔῏ WKUP 0 ⱳ Ȃ 

1̔ WKUP 0 ⱳ Ȃ 

WUPEN0 ῀ ӊ╠ 1̆WKUP 0 ҉ ᴪ ׆

Ȃ ԍWKUP 0ҹ W̆KUP 0ῤ ҹ ῀Ҋ

Ȃ ῀ ҹ Ṝ ᵝ └ᵝ̆ ᴪ ѿҩ ԊᴆȂ 

7:2 Ḡ  Ḡ ᵝṿȂ 

1 STBF  

0̔ ῀ Ȃ 

1̔ ῀ Ȃ 

ᵝ POR / PDR ᵝPMU_CTL0 STBRSTβ Ȃ 

0 WUF  

0̔ ⌠ ԊᴆȂ 

1̔ Ԋᴆ WKUP RTC Ԋᴆ RTC Ԋᴆ̆ Ԋᴆ̆᷅῀Ԋ

ᴆ ꜚ Ԋᴆ Ȃ 

ᵝ POR / PDR PMU_CTL0 WURSTβ Ȃ 
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3.4.3. └ 1̂ PMU_CTL1̃ 

Ẓ ̔0x08 

ᵝṿ̔0x0000 0000 

ץ ̂16β ̃ ̂32β ̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ  

EFDSPS

LEEP 

EFPSLEE

P 

Ḡ  

 rw rw  

 

ᵝ/ᵝ    

31:6 Ḡ  Ḡ ᵝṿȂ 

5 EFDSPSLEEP / 1Ҋ̆EFLASH └ 

ᵝֽ / 1Ҋ ᴆ 1Ȃ 

0̔ EFLASH҉ Ȃ 

1̔ EFLASHȂ 

4 EFPSLEEP / 1Ҋ̆EFLASH └ 

ᵝֽ / 1Ҋ ᴆ 1Ȃ 

0̔ EFLASH҉ Ȃ 

1̔ EFLASHȂ 

3:0 Ḡ  Ḡ ᵝṿȂ 

3.4.4. ̂PMU_STAT̃ 

Ẓ ̔0x0C 

ᵝṿ̔0x00C0 0020̂׆ Ҍ ᵝ̃ 

ץ ̂16β ̃ ̂32β ̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ  

EFLASH

PS_ACTI

VE 

EFLASH

PS_SLEE

P 

Ḡ  

 r r  

 

ᵝ/ᵝ    

31:6 Ḡ  Ḡ ᵝṿȂ 
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5 EFLASHPS_ACTIVE EFLASHԍ  

4 EFLASHPS_SLEEP EFLASHԍ Ȃ 

3:0 Ḡ  Ḡ ᵝṿȂ 

3.4.5. ̂PMU_PAR̃ 

Ẓ ̔0x10 

ᵝṿ̔0x190A 0000 

ץ ̂16β ̃ ̂32β ̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  TWK_EFLASH[7:0] TSW_IRC48MCNT[4:0] 

 rw rw 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ  

 

 

ᵝ/ᵝ    

31:29 Ḡ  Ḡ ᵝṿȂ 

28:21 TWK_EFLASH[7:0] EFLASH׆ / 1 Ȃ 

׆ / 1 ̆ TWK_EFLASHҩIRC48M

Ȃ 

ṿҹ200̂4.17us̃Ȃ 

20:16 TSW_IRC48MCNT[4:

0] 

῀ / 1 ̆℗ ⌠IRC48M Ȃ 

IRC48M Ȃ 

ṿҹ10ҩIRC48MȂ 

15:0 Ḡ  Ḡ ᵝṿȂ 
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4. ᵝ ᾝ̂RCŨ 

4.1. ᵝ └ ᾝ̂RCTL̃ 

 ׃ .4.1.1

GD32C2x1 ᵝ └ ҈ └ ̔ ᵝȁ ᵝ ᴍ ̂VCORE_STB̃ ᵝȂ

ᵝ ҹ‛ ᵝ ῒ̆ ᵝ ԅ ᴍ Ȃ ᵝ ᵝ ԅSW-DP └

ᴍ ӊ ῒᵩ №̆ ῤ IPȂ ᴍ ᵝ ᵝ ᴍ Ȃ ᵝ

Ḥ ȁῤ Ԋᴆ ᵝ Ȃ ׃ ῏ԍ ֓ ᵝ Ḥ Ȃ 

4.1.2. ⱳ  

ᵝ 

ҊᴋѿԊᴆץ ̆֟ ᵝ̔҉ / ᵝ̂POR/PDRβ̃̆׆ Ҭ

ῤ ᵝ ֟ Ȃ ᵝ ᵝ ԅ ᴍ Ȃ ᵝҹᵞ ̆

ῤ LDO ‰‰ ᶫ1.2V ̆ ᵝ ҹ Ȃ ᵝ῀

Ữ 0x0000_0004Ȃ 

ᵝ 

ҊᴋѿԊᴆץ ̆֟ ѿҩ ᵝ̔ 

Â ҉ ᵝ̂POWER_RSTñ 

Â ᵝ̂NRST̃ 

Â ̂WWDGT_RSTñ 

Â ̂FWDGT_RSTñ 

Â CortexÈ-M23Ҭ ᵝ └ Ҭ SYSRESETREQᵝ ó1ô̂SW_RSTñ 

Â ᵝ̂OBL_RSTñ 

Â nRST_STDBY ҹ0̆ ғ ῀ ֟ ᵝ

̂OB_STDBY_RSTñ 

Â nRST_DPSLP ҹ0̆ ғ ῀

̂OB_DPSLP_RSTñ 

̔NRST ץ Ҋ҈ץ Ҋ NRST_MDSEL[1:0]̔ 

1. ῀/ ₮ ̂ ̃̔ Ҋ̆NRST GPIOⱳ Ҍ Ȃ ᵝḤ

NRST׆ץ ᴰ ⌠MCŬ MCU ᵝ̆ ᵝ ‖Ḥ ץ NRST

₮ , ᵝ ‖ ҹ20usȂ 

2. ῀ ̔ Ҋ̆NRST GPIOⱳ Ҍ ̆ ᵝḤ NRST׆ץ ᴰ

⌠MCŬ MCU ᵝ̆ᵖ NRST ҉Ҍ MCU ῤ ᵝȂ 

3. GPIO N̔RST ᵬҹ ‰GPIOᶏ ̆ ᵝⱳ Ҍ ̆ ᵝḤ ֽ MCUῤ
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̆Ҍ NRST ҉Ȃ 

ᵝ ᵝ ԅSW-DP └ ᴍ ӊ ῒᵩ №̆ ῤ IPȂ 

ᵝ ‖ Ḡ ѿҩ ᵝ ̂ ῤ ̃ 20ɛs ᵞ ‖ Ȃ 

4-1. ᵝ  

Filter

WWDGT_RSTn

FWDGT_RSTn

SW_RSTn

OB_DPSLP_RSTn

POWER_RSTn

NRST

System Reset

min 20 us

pulse 

generator

NRST_MD

SEL[1:0]

01

10

11

GPIO

 

ᴍ ̂VCORE_STB̃ ᵝ 

ҊԊᴆӊѿץ ̆֟ ᴍ ᵝ 1̔ȁ ᴍ └ Ҭ BKPRSTβҹó1ô2̕ȁ

҉ ᵝ̂VDD҉ Ȃ̃ 

4.2. └ ᾝ̂CCTL̃ 

 ׃ .4.2.1

└ ᾝ ᶫԅѿ ↓ ⱳ ̆ ѿҩῤ 48MRC ̂IRC48Mȁ̃

ѿҩ ᵣ ̂HXTAL̃ȁѿҩῤ 32K RC ̂IRC32Kȁ̃ѿҩ

ᵞ ᵣ ̂LXTALȁ̃ѿҩHXTAL ȁѿҩLXTAL ȁ

№ ȁ Ȃ 

AHBȁAPB CortexÈ-M23 ̂CK_SYS̃̆ ץ

IRC48MDIV_SYSȁHXTALȁIRC32KLXTALȂ ץ ⌠48MHzȂ 
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4-2.  

4-48 MHz

HXTAL

48 MHz

IRC48M

Clock

Monitor

00

10

01

CK_IRC48MD

IV_SYS

CK_SYS

48 MHz max

AHB

Prescaler

÷1,2,4,...512

CK_AHB

48 MHz max

APB

Prescaler

÷1,2,4,8,16

CK_APB

48 MHz max

Peripheral enable

PCLK

to APB peripherals

TIMERx 

enable

CK_TIMERx

to 

TIMER0,3,13,15,16

AHB enable

HCLK

(to AHB bus,Cortex-M23,SRAM,DMA)

÷8

CK_CST

(to Cortex-M23 SysTick)

FCLK

(free running clock)

32.768 KHz

 LXTAL

11

10

01

32 KHz

IRC32K

CK_RTC

CK_FWDGT

(to RTC)

(to FWDGT)

/32

CK_ IRC48M

CK_LXTAL

CK_IRC32K

CK_OUT0

SCS[1:0]

RTCSRC[1:0]

CK_HXTAL

CK_SYS

÷1,2,4...128

CKOUT0DIV[2:0]

CKOUT0SEL[2:0]

10

01

00

11

ADCSEL

0

USART0SEL[1:0]

TIMER0,2,13,15,16

if(APB prescaler = 1) 

÷1

else

÷(APB prescaler/2)

11

001

011

100

110

111

CK_LXTAL

CK_IRC48MD

IV_PER

CK_USART0

to USART0

10

01

00

I2CxSEL[1:0]

CK_I2Cx

to I2Cx
CK_SYS

CK_APB

IRC48M 

divide for 

peripheral÷

1,2,3,ŀ,8

CK_IRC48M

DIV_PER

Clock

Monitor

CK_ IRC48M

CK_LXTAL

CK_IRC32K

CK_OUT1
CK_HXTAL

CK_SYS

÷1,2,4...128

CKOUT1DIV[2:0]

CKOUT1SEL[2:0]

001

011

100

110

111

1

0

CK_IRC32K

CK_LXTAL

LSCKOUTSEL

LSCK_OUT

IRC48M divide 

for system 

÷1,2,4,8,16
CK_HXTAL

CK_IRC32K

CK_LXTAL

CK_SYS

CK_IRC48MD

IV_PER
CK_ADC

to ADC

48 MHz max

CK_IRC48MD

IV_PER

(x=0,1)

10

10

00

I2SSEL[1:0]

CK_I2S

to I2S
CK_IRC48MD

IV_PER

I2S_CKIN

CK_SYS

1
÷1,2,4...256

IRC48MDIV_PER[2:0]

IRC48MDIV_SYS[2:0]

ADCPSC[3:0]

 

№ ץ AHB APB ȂAHB APB №≢ҹ48MHz 

/ 48MHzȂRCU AHB ̂HCLK̃8№ ᵬҹCortexÈ ̂SysTick̃

Ȃ SysTick└ ̆ ҉ AHB̂HCLK̃ ᵬҹ

SysTickȂ 

ADC CK_SYS1ȁ2ȁ4ȁéȁ256№ CK_IRC48MDIV_PER1ȁ2ȁ4ȁéȁ

256№ ̆ RCU_CFG1 Ҭ ADCSELβ ADCPSCβ Ȃ 

USART0 IRC48MDIV_PERLXTAL APB ᶫ̆

RCU_CFG1 Ҭ USART0SELᵝ Ȃ 

I2Cx̂x = 0̆1̃ IRC48MDIV_PER APB ᶫ̆

RCU_CFG1 Ҭ I2CxSEL̂x = 0̆1̃ ᵝ Ȃ 

RTC LXTAL IRC32K HXTAL/32ᶫ̆ RCU_CTL1

Ҭ RTCSRCβ Ȃ 

FWDGTꜚ ̆FWDGT └ IRC32KẠҹ Ȃ 
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I2S I2S_CKIN CK_IRC48MDIV_PERCK_SYS ᶫ̆

RCU_CFG1 Ҭ I2SSELᵝ Ȃ 

TIMER CK_APB№ ̆ APB№ ҹ 1̆ ↕TIMER ԍ

CK_APBȂ APB№ Ҍҹ 1̆ ↕TIMER ҹCK_APBңṐȂ 

4.2.2. Һ  

Â 4⌠48MHz ᵣ ̂HXTAL̃̕ 

Â ῤ 48MHz RC ̂IRC48M̃̕ 

Â 32768 Hz ᵞ ᵣ ̂LXTAL̃̕ 

Â ῤ 32KHz RC ̂IRC32K̃̕ 

Â HXTA LXTAL Ȃ 

4.2.3. ⱳ  

ᵣ ̂HXTAL̃ 

4 ⌠ 48M ᵣ ҹ ᶫ ҹ Ȃ ᵣ

ңҩ HXTAL Ȃ ᵣ

Ȃ 

4-3. HXTAL 

OSCIN OSCOUT

C1 C2

Crystal

 

HXTALr ץ └ RCU_CTLHXTALENᵝ ꜚ ῏ ̆

└ RCU_CTLҬ HXTALSTBᵝ Ȃ ꜚ ̆

⌠ ѿᵝ ᴆ ó1ô̆ ₮ Ȃ ҩ ҹ ꜚ Ȃ

HXTAL ̆ Ҭ RCU_INTҬ Ҭ ᶏ ᵝHXTALSTBIEᵝ

ó1ô̆ ᴪ֟ Ҭ Ȃ ̆HXTAL ץ ᵬ PLL῀ Ȃ 

└ RCU_CTLHXTALBPSHXTALENᵝ ó1ôץ Ȃ

῀ Ḥ̆ OSCIN̆OSCOUTḠ ̆ 4-4. ҊHXTAL

Ȃ ̆CK_HXTALԍ ꜚOSCIN Ȃ 
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4-4. ҊHXTAL  

OSCIN OSCOUT

 

ῤ 48M RC ̂IRC48M̃ 

ῤ 48MHz RC ̆ IRC48M̆ 48MHz ȂIRC48M RC

ץ └ ̂RCU_CTL̃Ҭ IRC48MENᵝ ꜚ ῏ Ȃ └

RCU_CTLҬ IRC48MSTBᵝ IRC48Mῤ RC Ȃ Ҭ

RCU_INTҬ Ҭ ᶏ ᵝIRC48MSTBIEó1ô̆ IRC48Mץ ̆ ֟ ѿҩҬ

Ȃ 

ᵞ ᵣ ̂LXTAL̃ 

LXTALѿҩ ҹ 32.768kHzγ ᵣ Ȃ ҹ ᶫѿҩ

ᵞⱳ ғ ‰ ȂLXTAL ץ └ 1̂ RCU_CTL1̃Ҭ

LXTALENᵝ ꜚ ῏ Ȃ └ 1 RCU_CTL1Ҭ LXTALSTBᵝ LXTAL

Ȃ Ҭ RCU_INTҬ Ҭ ᶏ ᵝLXTALSTBIEó1ô̆ LXTAL

ץ ̆ ֟ ѿҩҬ Ȃ 

└ 1 RCU_CTL1LXTALBPSLXTALENᵝ ó1ôץ Ȃ

CK_LXTALҍ ⌠OSC32IN҉ Ḥ ѿ Ȃ 

ῤ 32K RC ̂IRC32K̃ 

IRC32Kῤ RC ѿҩᵞⱳ ̆Ҍ ᴆ̆

32kHz̆ҹ ᶫ ȂIRC32K RC ץ ᵝ

/ RCU_RSTSCKҬ IRC32KENᵝ ꜚ ῏ Ȃ ᵝ /

RCU_RSTSCKҬ IRC32KSTBᵝ IRC32K Ȃ ᵝ /

RCU_RSTSCKҬ Ҭ ᶏ ᵝIRC32KSTBIEó1ô̆ IRC32Kץ ̆ ֟

ѿҩҬ Ȃ 

̂CK_SYS̃   

ᵝ ĬRC48M/4 ẠҹCK_SYS ̆ 0̂ RCU_CFG0̃

Ҭ ᵝ SCS ℗ץ ҹ HXTALIRC48MDIV_SYSLXTALȂ

SCS ṿ ̆ ᶏ ⌠ Ȃ

ѿҩ ᵬҹ ̆ Ҍ Ả Ȃ 

HXTAL ̂CKM̃  

└ RCU_CTLҬ HXTAL ᶏ ᵝCKMEN̆HXTALץᶏ
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ⱳ Ȃ ⱳ HXTALꜚ ᶏ ̆ HXTALẢ Ȃѿ ⌠HXTAL

H̆XTAL ꜚ Ҭ̆ RCU_INTҬ HXTAL Ҭ ᵝCKMIF

ó1ô̆֟ HXTAL ԊᴆȂ ҩ Ҭ CortexÈ-M23Ҍ Ҭ NMI

Ȃ HXTAL ᵬ ̆HXTAL Ḇᶏ IRC48MDIV_SYSҹ Ȃ 

LXTAL ̂LCKM̃ 

└ RCU_CTLҬ LXTAL ᶏ ᵝ LCKMEN̆LXTALץᶏ

ⱳ Ȃ ⱳ LXTALꜚ IRC32Kᶏ ᶏ Ȃ 

LXTAL҉ VCORE_STBץ Ҋ ᵬȂ 32 KHz ҉

⌠ ̆ ץ CPU Ҭ Ȃ ҩ Ҭ CortexÈ-M23 Ҍ Ҭ

NMI Ȃ LXTALᵬҹCK_SYS ̆↕LXTAL └CK_SYS

℗ ҹIRC32KȂ 

̆ ᴆ LCKMENβ̆ Ả 32 KHz ̆ RTC ̆

ᴋᵥ Ḡ Ȃ 

LCKMEN ̆ѿҩ 4β ⱴѿҩ IRC32KᵬȂ LXTAL 0/1

⁞ 20KHz̆ ₮Ȃ LXTAL Ȃ 

₮ⱳ  

₮ⱳ ׆₮ 32KHz⌠ 48MHz Ȃ 0̂ RCU_CFG0̃

Ҭ CK_OUT ᵝ CKOUTxSEL̂x = 0,1̃ Ҍ Ḥ Ȃ

GPIO ⱳ I/ÔAFIÕ ₮ Ḥ Ȃ 

4-1. ₮  

₮ ᵝ   

000  

001 CK_SYS 

010 Ḡ  

011 CK_IRC48M 

100 CK_HXTAL 

101 Ḡ  

110 CK_IRC32K 

111 CK_LXTAL 

RCU_CFG0CKOUTxDIV[2:0] ̂x = 0,1̃ᵝ̆ ץ ₮

ᶛ№ ̆ ᵞCK_OUT Ȃ 

RCU_CTL1 LSCKOUTSELβ̆CK_LXTALCK_IRC32Kץ

LSCK_OUT ₮̆ ᶏ ȁ 1 Ȃ 

4-2. γ ₮  

₮ ᵝ   

0 CK_IRC32K 

1 LXTAL 
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└ 

MCU ԍ / 1 ̆USART0 LXTALʟ ғ LXTAL

ᶏ ̆↕USART0 ץ MCUȂ 

USART0 IRC48MDIV_PERԍ / 1 ̆↕ ױ

IRC48M ῏ IRC48M̆׆ ᶏUSART0׆ Ȃ 

USART0 LXTALԍ / 1 ̆↕ ױ LXTAL

῏ LXTAL ̂ LXTAL ᴆ ̆↕USART0Ҍ ῏ LXTALȂ̃ 

I2C0 / I2C1IRC48MDIV_PERᵬҹ ԍ / 1 ̆↕

ױ ῏ IRC48M̆׆ ᶏI2C0 / I2C1׆ / 1 Ȃ 

FMC PMU / 1 Ҋ ᵬ ̆ ץ ῏ IRC48MȂ 

ҹԅ / 1 Ҋ ̆ FMC USART0 / 1

Ҋ ᵬ̆↕ ױ ץ ȂᵖI2C0 / I2C1 / ADCȁPMUⱳ Ҍ ᴆ

̆ ץ ᴆ Ȃ 
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4.3. RCU  

RCU ̔0x4002 1000 

4.3.1. └ ̂RCU_CTL0̃ 

Ẓ ̔0x00 

ᵝṿ̔0x4400 XX43 XӈȂ 

ץ ̂8β ȁ̃ ̂16β ̃ ̂32β ̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

IRC48MDIV_SYS[2:0] 

IRC48M_

PEREN 

IRC48MDIV_PER[2:0] Ḡ  CKMEN 

HXTALBP

S 

HXTALST

B 

HXTALE

N 

rw rw rw  rw rw r rw 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

IRC48MCALIB[7:0] IRC48MADJ[5:0] 

IRC48MS

TB 

IRC48ME

N 

r rw r rw 

 

ᵝ/ᵝ    

31:29 IRC48MDIV_SYS[2:0

] 

IRC48M № ԍ  

֓ᵝ ᴆ IRC48M № № ֟ץ̆ CK_IRC48MDIV_SYS

Ȃ 

000: CK_IRC48MDIV_SYS = CK_IRC48M / 1 

001: CK_IRC48MDIV_SYS = CK_IRC48M / 2 

010: CK_IRC48MDIV_SYS = CK_IRC48M / 4 ̂ ᵝṿ̃ 

011: CK_IRC48MDIV_SYS= CK_IRC48M / 8 

100: CK_IRC48MDIV_SYS = CK_IRC48M / 16 

101: CK_IRC48MDIV_SYS = CK_IRC48M / 32 

110: CK_IRC48MDIV_SYS = CK_IRC48M / 64 

111: CK_IRC48MDIV_SYS = CK_IRC48M / 128 

28 IRC48M_PEREN IRC48M ᶫ ᶏ Ȃ 

ᵝ ᴆ Ȃ ᵝ ᵝᴪ MCU ᵬ Ҋᶏ

IRC48M ̆ Ҍ IRC48MENᵝ Ȃ IRC48M ᶫ

IRC48Mҹ USART0, I2C0 I2C1 Ȃ 

0: IRC48M ᶏ ‗ԍIRC48MENᵝ 

1: IRC48M MCU Ҋ ᶏ  

̔ ҊḠ IRC48Mᶏ ̆ ⱴץ ұ Ḥ̆ ҹIRC48M

₮ ‰ Ȃ 

27:25 IRC48MDIV_PER[2:0

] 

ᴆ └ ֓ᵝ № № CK_IRC48MDIV_PER֟ץ̆

Ȃ 

000: CK_IRC48MDIV_PER = CK_IRC48M / 1 

001: CK_IRC48MDIV_PER = CK_IRC48M / 2 
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010: CK_IRC48MDIV_PER = CK_IRC48M / 3̂ ᵝṿ̃ 

011: CK_IRC48MDIV_PER = CK_IRC48M / 4 

100: CK_IRC48MDIV_PER = CK_IRC48M / 5 

101: CK_IRC48MDIV_PER = CK_IRC48M / 6 

110: CK_IRC48MDIV_PER = CK_IRC48M / 7 

111: CK_IRC48MDIV_PER = CK_IRC48M / 8 

24:20 Ḡ  Ḡ ᵝṿȂ. 

19 CKMEN HXTAL ᶏ  

0̔ 4 ~ 48 MHz ᵣ ̂HXTAL̃   

1̔ᶏ 4 ~ 48 MHz ᵣ ̂HXTAL̃  

ᴆ ⌠HXTAL ѿ Ả ᵞ ̆ῤ ᴆ ℗ ⌠

IRC48M RC Ȃ Ҋ₃ץ ̔ ᵝ̆҉ ᵝ̆

ᴆ CKMIFᵝȂ 

̔ᶏ HXTAL ץ ̆ ᴆ └ᵝIRC48MEN̆ ꜚᶏ

IRC48MȂ 

18 HXTALBPS ᵣ ̂HXTAL̃ ᶏ  

HXTALENᵝҹ0 ̆HXTALBPSᵝ ΏȂ 

0̔ HXTAL  

1̔ ᶏ HXTAL ̆HXTAL₮ ԍ ῀  

17 HXTALSTB ᵣ ̂HXTAL̃ ᵝ 

ᴆ ó1ô HXTAL Ȃ 

0̔HXTAL  

1̔ HXTAL  

16 HXTALEN ᶏ   

ᴆ ó1ôó0ôȂ HXTAL ᵬҹ ̆ ᵝҌ ᵝȂ ῀

ᴆ ꜚ ᵝȂ 

0̔ 4 ~ 48 MHz ᵣ  

1̔ ᶏ 4 ~ 48 MHzᵣ  

15:8 IRC48MCALIB[7:0] ῤ ‰ṿ  

҉ ꜚⱴ ֓ᵝ 

7:2 IRC48MADJ[5:0] ῤ ṿ 

֓ᵝ ᴆ ᵝ̆ ṿҹIRC48MADJ ╠ṿⱴ҉IRC48MCALIB[7:0]ᵝ

ṿȂ ṿ IRC48M⌠48MHz ± 1%Ȃ  

1 IRC48MSTB ῤ ̂IRC48M̃ ᵝ 

ᴆ ó1ô IRC48M Ȃ 

0̔IRC48M  

1̔ IRC48M  

0 IRC48MEN ῤ ᶏ   

ᴆ ᵝ ᵝȂ IRC48M ᵬ ᵝҌ ᵝȂ ׆

HXTALCKMβ ’Ҋ ᵬ HXTAL
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̆ ᵝ ᴆ 1 ꜚIRC48M Ȃ 

0̔ῤ 48 MHz RC ῏  

1̔ ῤ 48 MHz RC  

4.3.2. 0̂ RCU_CFG0̃ 

Ẓ ̔0x08 

ᵝṿ̔0x0000 0000 

ץ ̂8β ȁ̃ ̂16β ̃ ̂32β ̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  CKOUT0DIV[2:0] Ḡ  CKOUT0SEL[2:0] Ḡ  CKOUT1DIV[2:0] Ḡ  CKOUT1SEL[2:0] 

 rw  rw  rw  rw 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ  APBPSC[2:0] Ḡ  AHBPSC[3:0] SCSS[1:0] SCS[1:0] 

 rw  rw r rw 

 

ᵝ/ᵝ    

31 Ḡ  Ḡ ᵝṿȂ 

30:28 CKOUT0DIV[2:0] CK_OUT0№ ̆ ᵞCK_OUT0  

CK_OUT0 RCU_CFG0 26:24ᵝȂ 

000̔CK_OUT0Ҍ№  

001̔CK_OUT0 2№  

010̔CK_OUT0 4№  

011̔CK_OUT0 8№  

100̔CK_OUT0 16№  

101̔CK_OUT0 32№  

110̔CK_OUT0 64№  

111̔CK_OUT0 128№  

27 Ḡ  Ḡ ᵝṿȂ 

26:24 CKOUT0SEL[2:0] CK_OUT0   

ᴆ ᵝ Ȃ  

000̔  

001̔  

010̔Ḡ  

011̔ ῤ 48M RC  

100̔  

101̔Ḡ  

110̔ ῤ 32K RC  

111̔ ᵞ  

23 Ḡ  Ḡ ᵝṿȂ 

22:20 CKOUT1DIV[2:0] CK_OUT1№ ̆ ᵞCK_OUT1  
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CK_OUT1 RCU_CFG0 18:16ᵝȂ 

000̔CK_OUT1Ҍ№  

001̔CK_OUT1 2№  

010̔CK_OUT1 4№  

011̔CK_OUT1 8№  

100̔CK_OUT1 16№  

101̔CK_OUT1 32№  

110̔CK_OUT1 64№  

111̔CK_OUT1 128№  

19 Ḡ  Ḡ ᵝṿȂ 

18:16 CKOUT1SEL[2:0] CK_OUT1   

ᴆ ᵝ Ȃ  

000̔  

001̔  

010̔Ḡ  

011̔ ῤ 48M RC  

100̔  

101̔Ḡ  

110̔ ῤ 32K RC  

111̔ ᵞ  

15:14 Ḡ  Ḡ ᵝṿȂ 

13:11 APBPSC[2:0] APB №  

ᴆ 1 0 └APB № Ȃ 

0xx̔ AHB Ҍ№  

100̔ AHB 2№  

101̔ AHB 4№  

110̔ AHB 8№  

111̔ AHB 16№  

10:8 Ḡ  Ḡ ᵝṿȂ 

7:4 AHBPSC[3:0] AHB №  

ᴆ └AHB № Ȃ 

0xxx̔ CK_SYS Ҍ№  

1000̔ CK_SYS 2№  

1001̔ CK_SYS 4№  

1010̔ CK_SYS 8№  

1011̔ CK_SYS 16№   

1100̔ CK_SYS 64№  

1101̔ CK_SYS 128№  

1110̔ CK_SYS 256№  

1111̔ CK_SYS 512№  

3:2 SCSS[1:0]  
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ᴆ ╠  

00̔ CK_IRC48MDIV_SYSᵬҹCK_SYS  

01̔ CK_HXTALᵬҹCK_SYS  

10̔ CK_IRC32KᵬҹCK_SYS  

11̔ CK_LXTALᵬҹCK_SYS  

1:0 SCS[1:0]  

ᴆ Ȃ ԍCK_SYS ̆ ᴆ SCSSᵝ

Ḡ Ȃ 

00̔ CK_IRC48MDIV_SYS ᵬҹCK_SYS  

01̔ HXTAL ᵬҹCK_SYS  

10̔ IRC32KᵬҹCK_SYS  

11̔ LXTALᵬҹCK_SYS  

4.3.3. Ҭ ̂RCU_INT̃ 

Ẓ ̔0x0C 

ᵝṿ̔0x0000 0000 

ץ ̂8β ȁ̃ ̂16β ̃ ̂32β ̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  CKMIC LCKMIC Ḡ  

HXTAL 

STBIC 

IRC48M 

STBIC 

LXTAL 

STBIC 

IRC32K 

STBIC 

 w w  w w w w 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ  

HXTAL 

STBIE 

IRC48M 

STBIE 

LXTAL 

STBIE 

IRC32K 

STBIE 

CKMIF LCKMIF Ḡ  

HXTAL 

STBIF 

IRC48M 

STBIF 

LXTAL 

STBIF 

IRC32K 

STBIF 

 rw rw rw rw r r  r r r r 

 

ᵝ/ᵝ    

31:24 Ḡ  Ḡ ᵝṿȂ 

23 CKMIC HXTAL Ҭ  

ᴆΏ1 ᵝCKMIF ᵝȂ 

0̔Ҍ ᵝCKMIF ᵝ 

1̔ ᵝCKMIF ᵝ 

22 LCKMIC LXTAL Ҭ  

ᴆΏ1 ᵝLCKMIFβ Ȃ 

0̔Ҍ ᵝLCKMIFβ  

1̔ ᵝLCKMIFβ  

21:20 Ḡ  Ḡ ᵝṿȂ 

19 HXTALSTBIC HXTAL Ҭ  

ᴆΏ1 ᵝHXTALSTBIF ᵝȂ 

0̔Ҍ ᵝHXTALSTBIF ᵝ 
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1̔ ᵝHXTALSTBIF ᵝ 

18 IRC48MSTBIC IRC48M Ҭ  

ᴆΏ1 ᵝIRC48MSTBIF ᵝȂ 

0̔Ҍ ᵝIRC48MSTBIF ᵝ 

1̔ ᵝIRC48MSTBIF ᵝ 

17 LXTALSTBIC LXTAL Ҭ  

ᴆΏ1 ᵝLXTALSTBIF ᵝȂ 

0̔Ҍ ᵝLXTALSTBIF ᵝ 

1̔ ᵝLXTALRDYF ᵝ 

16 IRC32KSTBIC IRC32K Ҭ  

ᴆΏ1 ᵝIRC32KSTBIF ᵝȂ 

0̔Ҍ ᵝIRC32KSTBIF ᵝ 

1̔ ᵝIRC32KSTBIF ᵝ 

15:12 Ḡ  Ḡ ᵝṿȂ 

11 HXTALSTBIE HXTAL Ҭ ᶏ  

ᴆ 1 0 ᶏ / HXTAL Ҭ Ȃ 

0̔ HXTAL Ҭ  

1̔ ᶏ HXTAL Ҭ  

10 IRC48MSTBIE IRC48M Ҭ ᶏ  

ᴆ 1 0 ᶏ / IRC48M Ҭ Ȃ 

0̔ IRC48M Ҭ  

1̔ ᶏ IRC48M Ҭ  

9 LXTALSTBIE LXTAL Ҭ ᶏ  

LXTAL Ҭ ᶏ / └Ȃ 

0̔ LXTAL Ҭ  

1̔ ᶏ LXTAL Ҭ  

8 IRC32KSTBIE IRC32K Ҭ ᶏ  

IRC32K Ҭ ᶏ / └Ȃ 

0̔ IRC32K Ҭ  

1̔ ᶏ IRC32K Ҭ  

7 CKMIF HXTAL Ҭ ᵝ  

HXTAL ᴆ 1Ȃ 

ᴆ CKMIC=1 ᵝȂ 

0̔  

1̔ HXTAL  

6 LCKMIF LXTAL Ҭ ᵝ 

LXTAL ᴆ 1Ȃ 

ᴆ ᵝLCKMIC ᵝȂ 

0̔LXTAL  
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1̔ LXTAL  

5:4 Ḡ  Ḡ ᵝṿȂ 

3 HXTALSTBIF HXTAL Ҭ ᵝ 

4 ~ 48 MHz ᵣ ғHXTALSTBIEᵝ 1 ᴆ 1Ȃ 

ᴆ HXTALSTBIC=1 ᵝȂ 

0̔ HXTAL Ҭ  

1̔ HXTAL Ҭ  

2 IRC48MSTBIF IRC48M Ҭ ᵝ 

ῤ 48 MHz RC ғIRC48MSTBIEᵝ 1 ᴆ 1Ȃ 

ᴆ IRC48MSTBIC=1 ᵝȂ 

0̔ IRC48M Ҭ ֟  

1̔ ֟ IRC48M Ҭ  

1 LXTALSTBIF LXTAL Ҭ ᵝ 

32.768KHz ᵣ ғLXTALSTBIEҹ 1 ᴆ 1Ȃ 

ᴆ LXTALSTBIC=1 ᵝȂ 

0̔ LXTAL Ҭ  

1̔ LXTAL Ҭ  

0 IRC32KSTBIF IRC32K Ҭ ᵝ 

ῤ 32KHz RC ғIRC32KSTBIEᵝ 1 ᴆ 1Ȃ 

ᴆ IRC32KSTBIC =1 ᵝȂ 

0̔ IRC32K Ҭ ֟  

1̔ ֟ IRC32K Ҭ  

4.3.4. AHB1ᵝ ̂RCU_AHB1RST̃ 

Ẓ ̔0x10 

ᵝṿ̔0x0000 0000 

ץ ̂8β ȁ̃ ̂16β ̃ ̂32β ̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

DMAMUX

RST 

Ḡ  DMARST Ḡ  

 rw  rw  

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ  CRCRST Ḡ  

 rw  

 

ᵝ/ᵝ    

31:24 Ḡ  Ḡ ᵝṿȂ 

23 DMAMUXRST DMAMUXβ  

ᴆ 1 0Ȃ 
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0̔ ᵝ 

1̔ ᵝDMAMUX 

22 Ḡ  Ḡ ᵝṿȂ 

21 DMARST DMAᵝ 

ᴆ 1 0Ȃ 

0̔ ᵝ 

1̔ ᵝDMA 

20:13 Ḡ  Ḡ ᵝṿȂ 

12 CRCRST CRC ᵝ 

ᴆ 1 0Ȃ 

0̔ ᵝ 

1̔ ᵝCRC 

11:0 Ḡ  Ḡ ᵝṿȂ 

4.3.5. AHB2ᵝ ̂RCU_AHB2RST̃ 

Ẓ ̔0x14 

ᵝṿ̔0x0000 0000 

ץ ̂8β ȁ̃ ̂16β ̃ ̂32β ̃ Ȃ 

 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  PFRST Ḡ  PDRST PCRST PBRST PARST Ḡ  

 rw  rw rw rw rw  

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ  

 

 

ᵝ/ᵝ    

31:23 Ḡ  Ḡ ᵝṿȂ 

22 PFRST GPIO F ᵝ 

ᴆ ᵝ ᵝ 

0̔ ᵬ  

1̔ ᵝGPIO F 

21 Ḡ  Ḡ ᵝṿȂ 

20 PDRST GPIO D ᵝ 

ᴆ ᵝ ᵝ 

0̔ ᵬ  

1̔ ᵝGPIO D 

19 PCRST GPIO C ᵝ 
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ᴆ ᵝ ᵝ 

0̔ ᵬ  

1̔ ᵝGPIO C 

18 PBRST GPIO B ᵝ 

ᴆ ᵝ ᵝ 

0̔ ᵬ  

1̔ ᵝGPIO B 

17 PARST GPIO A ᵝ 

ᴆ ᵝ ᵝ 

0̔ ᵬ  

1̔ ᵝGPIO A 

16:0 Ḡ  Ḡ ᵝṿȂ 

4.3.6. APB ᵝ ̂RCU_APBRST̃ 

Ẓ ̔0x24 

ᵝṿ̔0x0000 0000 

ץ ̂8β ȁ̃ ̂16β ̃ ̂32β ̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  PMURST Ḡ  I2C1RST I2C0RST Ḡ  

USART2

RST 

TIMER16

RST 

TIMER15

RST 

TIMER13

RST 

 rw  rw rw  rw rw rw rw 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

USART1

RST 

USART0 

RST 

SPI1RST SPI0RST 

TIMER2 

RST 

TIMER0R

ST 

ADCRST 

WWDGT

RST 

Ḡ  CMPRST 

SYSCFG 

RST 

rw rw rw rw rw rw rw rw  rw rw 

 

ᵝ/ᵝ    

31:29 Ḡ  Ḡ ᵝṿȂ 

28 PMURST └ ᵝ 

ᴆ 1 0Ȃ 

0̔ ᵝ 

1̔ ᵝ └ ᾝ 

27:23 Ḡ  Ḡ ᵝṿȂ 

22 I2C1RST I2C1 ᵝ 

ᴆ 1 0Ȃ 

0̔ ᵝ 

1̔ ᵝI2C1 

21 I2C0RST I2C0 ᵝ 

ᴆ 1 0Ȃ 
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0̔ ᵝ 

1̔ ᵝI2C0 

20 Ḡ  Ḡ ᵝṿȂ 

19 USART2RST USART2 ᵝ 

ᴆ 1 0Ȃ 

0̔ ᵝ 

1̔ ᵝUSART2 

18 TIMER16RST TIMER16 ᵝ 

ᴆ 1 0Ȃ 

0̔ ᵝ 

1̔ ᵝTIMER16  

17 TIMER15RST TIMER15 ᵝ 

ᴆ 1 0Ȃ 

0̔ ᵝ 

1̔ ᵝTIMER15  

16 TIMER13RST TIMER13 ᵝ 

ᴆ 1 0Ȃ 

0̔ ᵝ 

1̔ ᵝTIMER13  

15 USART1RST USART1 ᵝ 

ᴆ 1 0Ȃ 

0̔ ᵝ 

1̔ ᵝUSART1  

14 USART0RST USART0 ᵝ 

ᴆ 1 0Ȃ 

0̔ ᵝ 

1̔ ᵝUSART0  

13 SPI1RST SPI1 ᵝ 

ᴆ 1 0Ȃ 

0̔ ᵝ 

1̔ ᵝSPI1 

12 SPI0RST SPI0 ᵝ 

ᴆ 1 0Ȃ 

0̔ ᵝ 

1̔ ᵝSPI0 

11 TIMER2RST TIMER2 ᵝ 

ᴆ 1 0Ȃ 

0̔ ᵝ 

1̔ ᵝTIMER2  
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10 TIMER0RST TIMER0 ᵝ 

ᴆ 1 0Ȃ 

0̔ ᵝ 

1̔ ᵝTIMER0  

9 ADCRST ADC ᵝ 

ᴆ 1 0Ȃ 

0̔ ᵝ 

1̔ ᵝADC 

8 WWDGTRST WWDGT ᵝ 

ᴆ 1 0Ȃ 

0̔ ᵝ 

1̔ ᵝWWDGT 

7:2 Ḡ  Ḡ ᵝṿȂ 

1 CMPRST CMP ᵝ 

ᴆ 1 0Ȃ 

0̔ ᵝ 

1̔ ᵝCMP 

0 SYSCFGRST ᵝ 

ᴆ 1 0Ȃ 

0̔ ᵝ 

1̔ ᵝ  

4.3.7. AHB1ᶏ ̂RCU_AHB1EÑ 

Ẓ ̔0x30 

ᵝṿ̔0x0000 0010 

ץ ̂8β ȁ̃ ̂16β ̃ ̂32β ̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

DMAMUX

EN 

Ḡ  DMAEN Ḡ  

 rw  rw  

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ  CRCEN Ḡ  FMCEN Ḡ  

 rw    

 

ᵝ/ᵝ    

31:24 Ḡ  Ḡ ᵝṿȂ 

23 DMAMUXEN DMAMUX ᶏ  

ᴆ 1 0Ȃ 

0̔DMAMUX ῏  
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1̔DMAMUX  

22 Ḡ  Ḡ ᵝṿȂ 

21 DMAEN DMA ᶏ  

ᴆ 1 0Ȃ 

0̔DMA ῏  

1̔DMA  

20:13 Ḡ  Ḡ ᵝṿȂ 

12 CRCEN CRC ᶏ  

ᴆ 1 0Ȃ 

0̔CRC ῏  

1̔CRC  

11:5 Ḡ  Ḡ ᵝṿȂ 

4 FMCEN FMC ᶏ  

ᴆ 1 0Ȃ 

0̔FMC ῏  

1̔FMC  

3:0 Ḡ  Ḡ ᵝṿȂ 

4.3.8. AHB2ᶏ ̂RCU_AHB2EÑ 

Ẓ ̔0x34 

ᵝṿ̔0x0000 0000 

ץ ̂8β ȁ̃ ̂16β ̃ ̂32β ̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  PFEN Ḡ  PDEN PCEN PBEN PAEN Ḡ  

  rw  rw rw rw rw  

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ  

 

 

ᵝ/ᵝ    

31:23 Ḡ  Ḡ ᵝṿȂ 

22 PFEN GPIOF ᶏ  

ᴆ 1 0Ȃ 

0̔GPIOF ῏  

1̔GPIOF  

21 Ḡ  Ḡ ᵝṿȂ 

20 PDEN GPIOD ᶏ  
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ᴆ 1 0Ȃ 

0̔GPIOD ῏  

1̔GPIOD  

19 PCEN GPIOC ᶏ  

ᴆ 1 0Ȃ 

0̔GPIOC ῏  

1̔GPIOC  

18 PBEN GPIOB ᶏ  

ᴆ 1 0Ȃ 

0̔GPIOB ῏  

1̔GPIOB  

17 PAEN GPIOA ᶏ  

ᴆ 1 0Ȃ 

0̔GPIOA ῏  

1̔GPIOA  

16:0 Ḡ  Ḡ ᵝṿȂ 

4.3.9. APBᶏ ̂RCU_APBEÑ 

Ẓ ̔0x44 

ᵝṿ̔0x0000 0000 

ץ ̂8β ȁ̃ ̂16β ̃ ̂32β ̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  PMUEN DBGEN Ḡ  I2C1EN I2C0EN Ḡ  

USART2

EN 

TIMER16

EN 

TIMER15

EN 

TIMER13

EN 

 rw rw  rw rw  rw rw rw rw 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

USART1

EN 

USART0

EN 

SPI1EN SPI0EN 

TIMER2E

N 

TIMER0E

N 

ADCEN 

WWDGT

EN 

Ḡ  CMPEN 

SYSCFG

EN 

rw rw rw rw rw rw rw rw  rw rw 

 

ᵝ/ᵝ    

31:29 Ḡ  Ḡ ᵝṿȂ 

28 PMUEN PMU ᶏ  

ᴆ 1 0Ȃ 

0̔῏ PMU  

1̔ PMU  

27 DBGEN DBG ᶏ  

ᴆ 1 0Ȃ 

0̔῏ DBG  
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1̔ DBG  

26:23 Ḡ  Ḡ ᵝṿȂ 

22 I2C1EN TIMER14 ᶏ  

ᴆ 1 0Ȃ 

0̔῏ TIMER14  

1̔ TIMER14  

21 I2C0EN I2C0 ᶏ  

ᴆ 1 0Ȃ 

0̔῏ I2C0  

1̔ I2C0  

20 Ḡ  Ḡ ᵝṿȂ 

19 USART2EN USART2 ᶏ  

ᴆ 1 0Ȃ 

0̔῏ USART2  

1̔ USART2  

18 TIMER16EN TIMER16 ᶏ  

ᴆ 1 0Ȃ 

0̔῏ TIMER16  

1̔ TIMER16  

17 TIMER15EN TIMER15 ᶏ  

ᴆ 1 0Ȃ 

0̔῏ TIMER15  

1̔ TIMER15  

16 TIMER13EN TIMER13 ᶏ  

ᴆ 1 0Ȃ 

0̔῏ TIMER13  

1̔ TIMER13  

15 USART1EN USART1ᶏ  

ᴆ 1 0Ȃ 

0̔῏ USART1 

1̔ USART1 

14 USART0EN USART0ᶏ  

ᴆ 1 0Ȃ 

0̔῏ USART0 

1̔ USART0 

13 SPI1EN SPI1 ᶏ  

ᴆ 1 0Ȃ 

0̔῏ SPI1  
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1̔ SPI1  

12 SPI0EN SPI0 ᶏ  

ᴆ 1 0Ȃ 

0̔῏ SPI0  

1̔ SPI0  

11 TIMER2EN TIMER2 ᶏ  

ᴆ 1 0Ȃ 

0̔῏ TIMER2  

1̔ TIMER2  

10 TIMER0EN TIMER0 ᶏ  

ᴆ 1 0Ȃ 

0̔῏ TIMER0  

1̔ TIMER0  

9 ADCEN ADC ᶏ  

ᴆ 1 0Ȃ 

0̔῏ ADC  

1̔ ADC  

8 WWDGTEN WWDGT ᶏ  

ᴆ 1 0Ȃ 

0̔῏ WWDGT  

1̔ WWDGT  

7:2 Ḡ  Ḡ ᵝṿȂ 

1 CMPEN CMP ᶏ  

ᴆ 1 0Ȃ 

0̔῏ CMP  

1̔ CMP  

0 SYSCFGEN ᶏ  

ᴆ 1 0Ȃ 

0̔῏  

1̔  

4.3.10. AHB1 ᶏ ̂RCU_AHB1SPDPEÑ 

Ẓ ̔0x050 

ᵝṿ̔0x00A0 1014 

ץ ̂8β ȁ̃ ̂16β ̃ ̂32β ̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

DMAMUX

SPDPEN 

Ḡ  

DMASPD

PEN 

Ḡ  
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 rw  rw  

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ  

CRCSPD

PEN 

Ḡ  

FMCSPD

PEN 

Ḡ  

SRAMSP

DPEN 

Ḡ  

 rw  rw  rw  

 

ᵝ/ᵝ    

31:24 Ḡ  Ḡ ᵝṿȂ 

23 DMAMUXSPDPEN Ҋ DMAMUX ᶏ  

ᴆ ᵝ ᵝ 

0̔ Ҋ῏ DMAMUX  

1̔ Ҋ DMAMUX  

22 Ḡ  Ḡ ᵝṿȂ 

21 DMASPDPEN Ҋ DMA ᶏ  

ᴆ ᵝ ᵝ 

0̔ Ҋ῏ DMA  

1̔ Ҋ DMA  

20:13 Ḡ  Ḡ ᵝṿȂ 

12 CRCSPDPEN Ҋ CRC ᶏ  

ᴆ ᵝ ᵝ 

0̔ Ҋ῏ CRC  

1̔ Ҋ CRC  

11:5 Ḡ  Ḡ ᵝṿȂ 

4 FMCSPDPEN Ҋ FMC ᶏ  

ᴆ ᵝ ᵝ 

0̔ Ҋ῏ FMC  

1̔ Ҋ FMC  

3 Ḡ  Ḡ ᵝṿȂ 

2 SRAMSPDPEN Ҋ SRAM ᶏ  

ᴆ ᵝ ᵝ 

0̔ Ҋ῏ SRAM  

1̔ Ҋ SRAM  

1:0 Ḡ  Ḡ ᵝṿȂ 

4.3.11. AHB2 ᶏ ̂RCU_AHB2SPDPEÑ 

Ẓ ̔0x054 

ᵝṿ̔0x005E 0000 
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ץ ̂8β ȁ̃ ̂16β ̃ ̂32β ̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

PFSPDP

EN 

Ḡ  

PDSPDP

EN 

PCSPDP

EN 

PBSPDP

EN 

PASPDP

EN 

Ḡ  

 rw  rw rw rw rw  

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ  

 

 

ᵝ/ᵝ    

31:23 Ḡ  Ḡ ᵝṿȂ 

22 PFSPDPEN Ҋ GPIO F ᶏ  

ᴆ ᵝ ᵝ 

0̔ Ҋ῏ GPIO F  

1̔ Ҋ GPIO F  

21 Ḡ  Ḡ ᵝṿȂ 

20 PDSPDPEN Ҋ GPIO D ᶏ  

ᴆ ᵝ ᵝ 

0̔ Ҋ῏ GPIO D  

1̔ Ҋ GPIO D  

19 PCSPDPEN Ҋ GPIO C ᶏ  

ᴆ ᵝ ᵝ 

0̔ Ҋ῏ GPIO C  

1̔ Ҋ GPIO C  

18 PBSPDPEN Ҋ GPIO B ᶏ  

ᴆ ᵝ ᵝ 

0̔ Ҋ῏ GPIO B  

1̔ Ҋ GPIO B  

17 PASPDPEN Ҋ GPIO A ᶏ  

ᴆ ᵝ ᵝ 

0̔ Ҋ῏ GPIO A  

1̔ Ҋ GPIO A  

16:0 Ḡ  Ḡ ᵝṿȂ 

4.3.12. APB ᶏ ̂RCU_APBSPDPEÑ 

Ẓ ̔0x64 

ᵝṿ̔0x106F FF03 

ץ ̂8β ȁ̃ ̂16β ̃ ̂32β ̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 
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Ḡ  

PMUSPD

PEN 

Ḡ  

I2C1SPD

PEN 

I2C0SPD

PEN 

Ḡ  

USART2

SPDPEN 

TIMER16

SPDPEN 

TIMER15

SPDPEN 

TIMER13

SPDPEN 

 rw  rw rw  rw rw rw rw 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

USART1

SPDPEN 

USART0

SPDPEN 

SPI1SPD

PEN 

SPI0SPD

PEN 

TIMER2S

PDPEN 

TIMER0S

PDPEN 

ADCSPD

PEN 

WWDGT

SPDPEN 

Ḡ  

CMPSPD

PEN 

SYSCFG

SPDPEN 

rw rw rw rw rw rw rw rw  rw rw 

 

ᵝ/ᵝ    

31:29 Ḡ  Ḡ ᵝṿȂ 

28 PMUSPDPEN Ҋ PMU ᶏ  

ᴆ ᵝ ᵝ 

0̔ Ҋ῏ PMU  

1̔ Ҋ PMU  

27:23 Ḡ  Ḡ ᵝṿȂ 

22 I2C1SPDPEN Ҋ I2C1 ᶏ  

ᴆ ᵝ ᵝ 

0̔ Ҋ῏ I2C1  

1̔ Ҋ I2C1  

21 I2C0SPDPEN Ҋ I2C0 ᶏ  

ᴆ ᵝ ᵝ 

0̔ Ҋ῏ I2C0  

1̔ Ҋ I2C0  

20 Ḡ  Ḡ ᵝṿȂ 

19 USART2SPDPEN Ҋ USART2 ᶏ  

ᴆ ᵝ ᵝ 

0̔ Ҋ῏ USART2  

1̔ Ҋ USART2  

18 TIMER16SPDPEN Ҋ TIMER16 ᶏ  

ᴆ ᵝ ᵝ 

0̔ Ҋ῏ TIMER16  

1̔ Ҋ TIMER16  

17 TIMER15SPDPEN Ҋ TIMER15 ᶏ  

ᴆ ᵝ ᵝ 

0̔ Ҋ῏ TIMER15  

1̔ Ҋ TIMER15  

16 TIMER13SPDPEN Ҋ TIMER13 ᶏ  

ᴆ ᵝ ᵝ 

0̔ Ҋ῏ TIMER13  
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1̔ Ҋ TIMER13  

15 USART1SPDPEN Ҋ USART1 ᶏ  

ᴆ ᵝ ᵝ 

0̔ Ҋ῏ USART1  

1̔ Ҋ USART1  

14 USART0SPDPEN Ҋ USART0 ᶏ  

ᴆ ᵝ ᵝ 

0̔ Ҋ῏ USART0  

1̔ Ҋ USART0  

13 SPI1SPDPEN Ҋ SPI1 ᶏ  

ᴆ ᵝ ᵝ 

0̔ Ҋ῏ SPI1  

1̔ Ҋ SPI1  

12 SPI0SPDPEN Ҋ SPI0 ᶏ  

ᴆ ᵝ ᵝ 

0̔ Ҋ῏ SPI0  

1̔ Ҋ SPI0  

11 TIMER2SPDPEN Ҋ TIMER2 ᶏ  

ᴆ ᵝ ᵝ 

0̔ Ҋ῏ TIMER2  

1̔ Ҋ TIMER2  

10 TIMER0SPDPEN Ҋ TIMER0 ᶏ  

ᴆ ᵝ ᵝ 

0̔ Ҋ῏ TIMER0  

1̔ Ҋ TIMER0  

9 ADCSPDPEN Ҋ ADC ᶏ  

ᴆ ᵝ ᵝ 

0̔ Ҋ῏ ADC  

1̔ Ҋ ADC  

8 WWDGTSPDPEN ҊWWDGT ᶏ  

ᴆ ᵝ ᵝ 

0̔ Ҋ῏ WWDGT  

1̔ Ҋ WWDGT  

7:2 Ḡ  Ḡ ᵝṿȂ 

1 CMPSPDPEN Ҋ CMP ᶏ  

ᴆ ᵝ ᵝ 

0̔ Ҋ῏ CMP  

1̔ Ҋ CMP  

0 SYSCFGSPDPEN Ҋ ᶏ  
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ᴆ ᵝ ᵝ 

0̔ Ҋ῏  

1̔ Ҋ  

4.3.13. └ 1̂ RCU_CTL1̃ 

Ẓ ̔0x70 

ᵝṿ̔0x0000 0008̆ ᴍ ᵝ ᵝ 

ץ ̂8β ȁ̃ ̂16β ̃ ̂32β ̃ Ȃ 

̔ └ 1̂ RCU_CTL1̃ LXTALEN, LXTALBPS, RTCSRCRTCENβֽ

ᴍ ̂VCORE_STB̃ ᵝ 0Ȃ └ ̂PMU_CTL0̃Ҭ BKPWENβ

1 ֓ᵝ ꜚȂ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

LSCKOU

TSEL 

LSCKOU

TEN 

Ḡ  BKPRST 

 rw rw  rw 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

RTCEN Ḡ  RTCSRC[1:0] 

LXTALST

BRST 

LCKMD LCKMEN Ḡ  

LXTALDR

I 

LXTALBP

S 

LXTALST

B 

LXTALEN 

rw  rw rw rw rw  rw rw r rw 

 

ᵝ/ᵝ    

31:26 Ḡ  Ḡ ᵝṿȂ 

25 LSCKOUTSEL ᵞ ₮  

0̔ IRC32K 

1̔ LXTAL 

24 LSCKOUTEN ᵞ ₮ᶏ  

0̔ ᵞ ₮  

1̔ ᵞ ₮ᶏ  

23:17 Ḡ  Ḡ ᵝṿȂ 

16 BKPRST ᴍ ᵝ 

ᴆ ᵝ ᵝ 

0̔ ᵬ  

1̔ ᵝ ᴍ  

15 RTCEN RTC ᶏ  

ᴆ ᵝ ᵝ 

0̔ ῏ RTC  

1̔ RTC  

14:10 Ḡ  Ḡ ᵝṿȂ 
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9:8 RTCSRC[1:0] RTC ῀  

ᴆ ᵝ └RTC Ȃ 

00̔  

01̔ LXTAL ᵬҹRTC  

10̔ IRC32K ᵬҹRTC  

11̔ HXTAL 32№ ᵬҹRTC  

7 LXTALSTBRST ᵞ ᵣ ᵝ ᵝ 

0̔ ᵞ ᵣ ᵝҌ ᵝ 

1̔ ᵞ ᵣ ᵝ ᵝ 

6 LCKMD LXTAL  

32 kHz ̂LXTAL̃҉ ῃ ⌠ ̆ ᴆ ᵝȂ

LCKMENLXTALEN῏ ̆ ᵝ Ȃ 

0̔ LXTAL̂32 kHz ̃҉ ⌠  

1̔ LXTAL̂32 kHz ̃ ҉ ⌠  

5 LCKMEN LXTAL ᶏ  

0̔ LXTAL 

1̔ ᶏ LXTAL  

ᴆ ̆ LXTAL̂32 kHz ̃ ҉ ῃ ȂLXTALEN 

LXTAL ̂LXTALEN ᵝ ̃ ̂LXTALSTB ᴆ

)Ȃ 

4 Ḡ  Ḡ ᵝṿȂ 

3 LXTALDRI LXTAL ꜚ ⱬ 

ᴆ ᵝ Ȃ ᵝ ᴍ ̆ᴪ ṿȂ 

0̔ ᵞ ꜚ ⱬ 

1̔ ꜚ ⱬ ̂ ᵝ ṿ̃ 

̔LXTALDRI Ҋ  

2 LXTALBPS LXTAL ᶏ  

ᴆ 1 0Ȃ 

0̔ LXTAL   

1̔ᶏ LXTAL  

1 LXTALSTB ᵞ ᵝ 

ᴆ 1 LXTAL ₮ Ȃ 

0̔LXTAL  

1̔LXTAL  

0 LXTALEN LXTALᶏ  

ᴆ 1 0Ȃ 

0̔῏ LXTAL 

1̔ LXTAL 
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4.3.14. ᵝ / ̂RCU_RSTSCK̃ 

Ẓ ̔0x74 

ᵝṿ̔0xXX00 0000̆ ᵝ ᵝ ̆ ᵝ ᵝ Ȃ 

ץ ̂8β ȁ̃ ̂16β ̃ ̂32β ̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

LP 

RSTF 

WWDGT 

RSTF 

FWDGT 

RSTF 

SW 

RSTF 

POR 

RSTF 

EP 

RSTF 

Ḡ  RSTFC 

OBLR 

RSTF 

Ḡ  

r r r r r r r rw r  

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ  

IRC32K 

STB 

IRC32K 

EN 

 r rw 

 

ᵝ/ᵝ    

31 LPRSTF ᵞⱳ ᵝ ᵝ 

֟ ̆ ᴆ Ȃ 

/ ᵝ ᴆ 1Ȃ 

ᴆ Ώ1⌠RSTFCᵝ ᵝȂ 

0̔ ᵞⱳ ᵝ  

1̔ ᵞⱳ ᵝ 

30 WWDGTRSTF ᵝ ᵝ 

ᵝ ᴆ 1Ȃ 

ᴆ Ώ1⌠RSTFCᵝ ᵝȂ 

0̔ ᵝ  

1̔ ᵝ 

29 FWDGTRSTF ᵝ ᵝ 

ᵝ ᴆ 1Ȃ 

ᴆ Ώ1⌠RSTFCᵝ ᵝȂ 

0̔ ᵝ  

1̔ ᵝ 

28 SWRSTF ᴆ ᵝ ᵝ 

ᴆ ᵝ ᴆ 1Ȃ 

ᴆ Ώ1⌠RSTFCᵝ ᵝȂ 

0̔ ᴆ ᵝ  

1̔ ᴆ ᵝ 

27 PORRSTF ᵝ ᵝ 

ᵝ ᴆ 1Ȃ 

ᴆ Ώ1⌠RSTFCᵝ ᵝȂ 

0̔ ᵝ  

1̔ ᵝ 
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26 EPRSTF ᵝ ᵝ 

ᵝ ᴆ 1Ȃ 

ᴆ Ώ1⌠RSTFCᵝ ᵝȂ 

0̔ ᵝ  

1̔ ᵝ 

25 Ḡ  Ḡ ᵝṿȂ 

24 RSTFC ᵝ ᵝ 

ᴆ 1 ᵝ ᵝȂ 

0̔ ᵬ  

1̔ ᵝ ᵝ 

23 OBLRSTF ᵝ ᵝ 

ᵝ ᴆ 1Ȃ 

ᴆ Ώ1⌠RSTFCᵝ ᵝȂ 

0̔ ᵝ  

1̔ ᵝ 

22:2 Ḡ  Ḡ ᵝṿȂ. 

1 IRC32KSTB IRC32K ᵝ 

ᵝ ᴆ 1 IRC32K ₮ Ȃ 

0̔IRC32K  

1̔IRC32K  

0 IRC32KEN IRC32K ᶏ  

ᴆ 1 0Ȃ 

0̔῏ IRC32K  

1̔ IRC32K  

4.3.15.  1̂ RCU_CFG1̃ 

Ẓ ̔0x8C 

ᵝṿ̔0x0000 0000 

ץ ̂8β ȁ̃ ̂16β ̃ ̂32β ̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

I2SSEL[1:0] Ḡ  ADCPSC[3:0] ADCSEL Ḡ  I2C1SEL[1:0] I2C0SEL[1:0] USART0SEL[1:0] 

rw  rw rw  rw rw rw 

 rw rw  rw rw rw 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 
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15:14 I2SSEL[1:0] I2S  

ᴆ 1 0Ȃ 

00̔I2S CK_SYS 

01̔Ḡ  

10̔I2S CK_IRC48MDIV_PER 

11̔I2S I2S_CKIN 

13 Ḡ  Ḡ ᵝṿȂ 

12:9 ADCPSC[3:0] ADC № Ȃ 

֓ᵝ ᴆ Ώ ӈADC № Ȃ ᴆ Ȃ 

0000̔₮ADC Ҍ№  

0001̔₮ADC 2№  

0010̔₮ADC 4№  

0011̔₮ADC 6№  

0100̔₮ADC 8№  

0101̔₮ADC 10№  

0110̔₮ADC 12№  

0111̔₮ADC 16№  

1000̔₮ADC 32№  

1001̔₮ADC 64№  

1010̔₮ADC 128№  

1011̔₮ADC 256№  

ῒ̔זḠ  

8 ADCSEL ADC  

ᴆ 1 0Ȃ 

0̔ CK_SYSᵬҹ  

1̔ CK_IRC48MDIV_PERᵬҹ  

7:6 Ḡ  Ḡ ᵝṿȂ 

5:4 I2C1SEL[1:0] I2C1  

ᴆ 1 0Ȃ 

00̔ CK_APBᵬҹ  

01̔ CK_SYSᵬҹ  

10/11̔ CK_IRC48MDIV_PERᵬҹ  

3:2 I2C0SEL[1:0] I2C0  

ᴆ 1 0Ȃ 

00̔ CK_APBᵬҹ  

01̔ CK_SYSᵬҹ  

10/11̔ CK_IRC48MDIV_PERᵬҹ  

1:0 USART0SEL[1:0] USART0  

ᴆ 1 0Ȃ 

00̔ CK_APBᵬҹ  

01̔ CK_SYSᵬҹ  
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10̔ CK_IRC48MDIV_PERᵬҹ  

11̔ CK_LXTALᵬҹ  
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5. Ҭ  / Ԋᴆ └ ̂EXTĨ 

 ׃ .5.1

Cortex®-M23 ԅ Ҭ └ ̂Nested Vectored Interrupt Controller̂NVIC̃̃

Ҭ ȂNVIC ԅᵞ Ҭ ץ̆ └Ȃ

ῤ Ȃ ῏ԍNVIC ȇCortex®-M23 ΎȈȂ 

EXTÎҬ  / Ԋᴆ └ ̃ 24ҩ ԑ ғ ῤ ֟ Ҭ

ԊᴆȂEXTI҈ ҉̔ ȁҊ ᴋ ȂEXTIҬ

ѿҩ ץ Ȃ 

5.2. Һ  

Â Cortex®-M23 ̕ 

Â 39 Ҭ ̕ 

Â 2ᵝҬ ᴨᾢ ᵝðð῍ ᶫ4ҩҬ ᴨᾢ ̕ 

Â Ҭ ̕ 

Â Ҭ ̕ 

Â ׆ ̕ 

Â EXTIҬ 24ҩ ԑ ̕ 

Â 3 ̔҉ ̆Ҋ ᴋ ̕ 

Â ᴆҬ Ԋᴆ ̕ 

Â Ȃ 

5.3. ⱳ  

ARM® Cortex®-M23 Ҭ └ ̂NVIC̃ ̂Handler̃ Ҋ

ᴨᾢ ץ№ Ȃ ̆ ꜚ ╠ ᵬ ̆

Ҭ Ⱶ ̂ISR̃ ꜚ ῒ₮ Ȃ 

╠ ᵬ ׆̆ ԅҬ ῀ Ȃ Ҭ ̆

Ҭ ̆ ╝⁞ԅ ℗ ᵬ Ȃ 5-1. CortexÈ-M23Ҭ NVIC

5-2. Ҭ ↓₮ԅ Ȃ 

5-1. Cortex®-M23Ҭ NVIC  

  ᴨᾢ ̂ã   

- 0 - 0x0000_0000 Ḡ  

ᵝ 1 -3 0x0000_0004 ᵝ 

NMI 2 -2 0x0000_0008 Ҍ Ҭ  

ᴆ  3 -1 0x0000_000C ᴆ ≢  

- 4-10 - 
0x0000_0010 ï 

0x0000_002B 
Ḡ  
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  ᴨᾢ ̂ã   

SVCall Ⱶ

 
11  0x0000_002C 

SWI פ Ⱶ

 

- 12-13 - 
0x0000_0030 ï  

0x0000_0034 
Ḡ  

PendSV

Ⱶ 
14  0x0000_0038 Ⱶ  

 15  0x0000_003C  

5-2. Ҭ  

Ҭ   Ҭ   

IRQ 0 16 Ҭ  0x0000_0040 

IRQ 1 17 ⌠ EXTI RTC Ҭ  0x0000_0044 

IRQ 2 18 Ḡ  0x0000_0048 

IRQ 3 19 FMCῃ Ҭ  0x0000_004C 

IRQ 4 20 RCUῃ Ҭ  0x0000_0050 

IRQ 5 21 EXTI 0Ҭ  0x0000_0054 

IRQ 6 22 EXTI 1Ҭ  0x0000_0058 

IRQ 7 23 EXTI 2Ҭ  0x0000_005C 

IRQ 8 24 EXTI 3Ҭ  0x0000_0060 

IRQ 9 25 EXTI 4Ҭ  0x0000_0064 

IRQ 10 26 DMA 0ῃ Ҭ  0x0000_0068 

IRQ 11 27 DMA 1ῃ Ҭ  0x0000_006C 

IRQ 12 28 DMA 2ῃ Ҭ  0x0000_0070 

IRQ 13 29 ADCҬ  0x0000_0074 

IRQ 14 30 USART0ῃ Ҭ  0x0000_0078 

IRQ 15 31 USART1ῃ Ҭ  0x0000_007C 

IRQ 16 32 USART2ῃ Ҭ  0x0000_0080 

IRQ 17 33 I2C0ԊᴆҬ  0x0000_0084 

IRQ 18 34 I2C0 Ҭ  0x0000_0088 

IRQ 19 35 I2C1ԊᴆҬ  0x0000_008C 

IRQ 20 36 I2C1 Ҭ  0x0000_0090 

IRQ 21 37 SPI0ῃ Ҭ  0x0000_0094 

IRQ 22 38 SPI1ῃ Ҭ  0x0000_0098 

IRQ 23 39 ⌠ EXTI RTC Ҭ  0x0000_009C 

IRQ 24 40 EXTI [9:5]Ҭ  0x0000_00A0 

IRQ 25 41 
TIMER0 ҍ Ҭ TIMER0 Ҭ

TIMER0Ҭ Ҭ  
0x0000_00A4 

IRQ 26 42 TIMER0 Ҭ  0x0000_00A8 

IRQ 27 43 TIMER2ῃ Ҭ  0x0000_00AC 

IRQ 28 44 TIMER13ῃ Ҭ  0x0000_00B0 

IRQ 29 45 TIMER15ῃ Ҭ  0x0000_00B4 

IRQ 30 46 TIMER16ῃ Ҭ  0x0000_00B8 
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Ҭ   Ҭ   

IRQ 31 47 EXTI [15:10]Ҭ  0x0000_00BC 

IRQ 32 48 Ḡ  0x0000_00C0 

IRQ 33 49 DMA MUXҬ  0x0000_00C4 

IRQ 34 50 ⌠ EXTI CMP0 ₮Ҭ  0x0000_00C8 

IRQ 35 51 ⌠ EXTI CMP1 ₮Ҭ  0x0000_00CC 

IRQ 36 52 ⌠ EXTI I2C0 Ҭ  0x0000_00D0 

IRQ 37 53 ⌠ EXTI I2C1 Ҭ  0x0000_00D4 

IRQ 38 54 ⌠ EXTIҬ USART0 Ҭ  0x0000_00D8 

5.4. Ҭ Ԋᴆ̂EXTĨ  

5-1. EXTI  

EXTI 0~23

└ ᴆ

Ҭ └

Ԋᴆ֟ Ԋᴆ └

NVIC

ᾝ

 

5.5. Ҭ Ԋᴆⱳ  

EXTI24ҩ ԑ ғ ץ ֟ Ҭ Ԋᴆ ȂEXTI

ᶫ3 ̔҉ ̆Ҋ ᴋ ȂEXTIҬ ҩ №ץ

≢ԇץ Ȃ 

EXTI I / O 16 ץ ῤ 8 5-3. EXTI

Ȃ SYSCFG SYSCFG_EXTISSx̆ GPIO ץ

ᵬEXTI ̆ΐᵣ Ȃ 
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ԅҬ ̆EXTIץ ᶫԊᴆḤ ȂCortex®-M23ῤ ῃ Ҭ ̂WFĨ̆

Ԋᴆ̂WFẼ Ԋᴆ̂SEṼ Ȃפ Ҭ └ ̂WIC̃ ץ NVIC

῀ⱳ ᵞ ̆ WIC ≢Ҭ Ԋᴆץ ∞ ᴨᾢ Ȃ ֓ Ԋᴆ ̆

EXTI ҩ ̆ᶛ ѿҩ I / O RTC Ȃ 

ᴆ  

ᴆ ῤ Ḥ Ȃ ᴆ Ҋ ᶏ ⱳ  ̔

1. SYSCFG Ҭ EXTI ̕ 

2. EXTI_RTEN EXTI_FTENץᶏ ҉ Ҋ

̂ ᴆ RTENxFTENxβץ ҉ Ҋ

̃̕  

3. EXTI_INTENEXTI_EVENᵝ̆ᶏ Ҭ Ԋᴆ̕ 

4. EXTI ҉ ̆ ֓ ҉ ⌠ ̆

EXTI_PD PDxβ ᵝȂᶏ Ҭ Ԋᴆ ̆ ᴆ

Ҭ Ԋᴆ PDxβȂ 

ᴆ  

Ҋ ᴆӞ ץ EXTIҬ Ԋᴆ̔ 

1. EXTI_INTENEXTI_EVENᵝᶏ Ҭ Ԋᴆ̕ 

2. EXTI_SWIEV SWIEVxᵝ̆ PDβ ┴ 1̆ ᶏ Ҭ

Ԋᴆ ̆ ᴆ Ҭ Ԋᴆ PDxβȂ 

5-3. EXTI  

EXTI   

0 PA0 / PB0 / PD0 / PF0 

1 PA1 / PB1 / PD1 / PF1 

2 PA2 / PB2 / PD2 / PF2 

3 PA3 / PB3 / PD3 / PF3 

4 PA4 / PB4 

5 PA5 / PB5 

6 PA6 / PB6 / PC6 

7 PA7 / PB7 / PC7 

8 PA8 / PB8 

9 PA9 / PB9 

10 PA10 / PB10 

11 PA11 / PB11 

12 PA12 / PB12 

13 PA13 / PB13 / PC13 

14 PA14 / PB14 / PC14 

15 PA15 / PB15 / PC15 

16 RTC  

17 RTC  
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EXTI   

18 CMP0 ₮ 

19 CMP1 ₮ 

20 I2C0  

21 I2C1  

22 USART0  

23 LXTALCS 
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5.6. EXTI  

EXTI ̔0x4001 0400 

5.6.1. Ҭ ᶏ ̂EXTI_INTEÑ 

Ẓ ̔0x00 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  INTEN23 INTEN22 INTEN21 INTEN20 INTEN19 INTEN18 INTEN17 INTEN16 

 rw rw rw rw rw rw rw rw 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

INTEN15 INTEN14 INTEN13 INTEN12 INTEN11 INTEN10 INTEN9 INTEN8 INTEN7 INTEN6 INTEN5 INTEN4 INTEN3 INTEN2 INTEN1 INTEN0 

rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw 

 

ᵝ/ᵝ    

31:24 Ḡ  Ḡ ᵝṿȂ 

23:0 INTENx Ҭ ᶏ ᵝx̂x = 0..23̃ 

0̔ xҬ  

1̔ xҬ ᶏ  

5.6.2. Ԋᴆᶏ ̂EXTI_EVEÑ 

Ẓ ̔0x04 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  EVEN23 EVEN22 EVEN21 EVEN20 EVEN19 EVEN18 EVEN17 EVEN16 

 rw rw rw rw rw rw rw rw 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

EVEN15 EVEN14 EVEN13 EVEN12 EVEN11 EVEN10 EVEN9 EVEN8 EVEN7 EVEN6 EVEN5 EVEN4 EVEN3 EVEN2 EVEN1 EVEN0 

rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw 

 

ᵝ/ᵝ    

31:24 Ḡ  Ḡ ᵝṿȂ 

23:0 EVENx Ԋᴆᶏ ᵝx̂x = 0..23̃ 

0̔ xԊᴆ  

1̔ xԊᴆ ᶏ  
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5.6.3. ҉ ᶏ ̂EXTI_RTEÑ 

Ẓ ̔0x08 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  RTEN23 RTEN22 RTEN21 RTEN20 RTEN19 RTEN18 RTEN17 RTEN16 

 rw rw rw rw rw rw rw rw 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

RTEN15 RTEN14 RTEN13 RTEN12 RTEN11 RTEN10 RTEN9 RTEN8 RTEN7 RTEN6 RTEN5 RTEN4 RTEN3 RTEN2 RTEN1 RTEN0 

rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw 

 

ᵝ/ᵝ    

31:24 Ḡ  Ḡ ᵝṿȂ 

23:0 RTENx ҉ ᶏ ̂x = 0..23̃ 

0̔ x ҉  

1̔ x ҉ ̂Ҭ  / Ԋᴆ ̃ 

5.6.4. Ҋ ᶏ ̂EXTI_FTEÑ 

Ẓ ̔0x0C 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  FTEN23 FTEN22 FTEN21 FTEN20 FTEN19 FTEN18 FTEN17 FTEN16 

 rw rw rw rw rw rw rw rw 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

FTEN15 FTEN14 FTEN13 FTEN12 FTEN11 FTEN10 FTEN9 FTEN8 FTEN7 FTEN6 FTEN5 FTEN4 FTEN3 FTEN2 FTEN1 FTEN0 

rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw 

 

ᵝ/ᵝ    

31:24 Ḡ  Ḡ ᵝṿȂ 

23:0 FTENx Ҋ ᶏ ̂x = 0..23̃ 

0̔ x Ҋ  

1̔ x Ҋ ̂Ҭ  / Ԋᴆ ̃ 

5.6.5. ᴆҬ Ԋᴆ ̂EXTI_SWIEṼ 

Ẓ ̔0x10 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 
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31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  SWIEV23 SWIEV22 SWIEV21 SWIEV20 SWIEV19 SWIEV18 SWIEV17 SWIEV16 

 rw rw rw rw rw rw rw rw 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

SWIEV15 SWIEV14 SWIEV13 SWIEV12 SWIEV11 SWIEV10 SWIEV9 SWIEV8 SWIEV7 SWIEV6 SWIEV5 SWIEV4 SWIEV3 SWIEV2 SWIEV1 SWIEV0 

rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw 

 

ᵝ/ᵝ    

31:24 Ḡ  Ḡ ᵝṿȂ 

23:0 SWIEVx Ҭ /Ԋᴆ ᴆ x̂x = 0..23̃ 

0̔ EXTI x ᴆҬ  / Ԋᴆ  

1̔ EXTI x ᴆҬ  / Ԋᴆ  

5.6.6. ̂EXTI_PD̃ 

Ẓ ̔0x14 

ᵝṿ̔0xXXXX XXXX̆X ӈȂ 

̂32ᵝ̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  PD23 PD22 PD21 PD20 PD19 PD18 PD17 PD16 

 rc_w1 rc_w1 rc_w1 rc_w1 rc_w1 rc_w1 rc_w1 rc_w1 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

PD15 PD14 PD13 PD12 PD11 PD10 PD9 PD8 PD7 PD6 PD5 PD4 PD3 PD2 PD1 PD0 

rc_w1 rc_w1 rc_w1 rc_w1 rc_w1 rc_w1 rc_w1 rc_w1 rc_w1 rc_w1 rc_w1 rc_w1 rc_w1 rc_w1 rc_w1 rc_w1 

 

ᵝ/ᵝ    

31:24 Ḡ  Ḡ ᵝṿȂ 

23:0 PDx Ҭ x̂x = 0..23̃ 

0̔EXTI x  

1̔EXTI x ̆ ֓ᵝΏ1̆ ῒ 0Ȃ 
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6. ῀/ ₮ ̂GPIO AFIÕ 

 ׃ .6.1

GD32C2x1֟ 45ҩ I/O ̂GPIÕ̆№≢ҹPA0 ~ PA15P̆B0 ~ PB15̆

PC6 ~ PC7̆PC13 ~ PC15̆PD0 ~ PD3̆PF0 ~ PF3̕ ҉ ῒ ῀/₮

ⱳ Ȃ ҩGPIO ῏ └ ץ Ȃ ҉ GPIO

Ҭ EXTI └ Ȃ 

GPIO ῒז ⱳ ̂AFs̃ ̆ Ҋ ȂGPIO

῏ ץ ᵬ ⱳ ̆ ⱳ ῀/₮  Ȃץ

ҩ GPIO ץ ᴆ ҹ ₮̂ ȁ̃ ῀ȁ ⱳ Ȃ

ҩGPIO ץ ҹ҉ ȁҊ ҉ /Ҋ Ȃ ̆ GPIO

ΐ ꜚ ⱬȂ 

6.2. Һ  

Â ῀/₮ └̕ 

Â ῀ⱳ ᶏ └̕ 

Â ҩ ΐ ҉ /Ҋ ⱳ ̕ 

Â / ₮ᶏ └̕ 

Â ᵝ/ ᵝ ₮ᶏ ̕ 

Â Ҭ - EXTI ̕ 

Â ῀/ ₮ ̕ 

Â ⱳ ῀/ ₮ ̕ 

Â ̕ 

Â ₮ ⱳ Ȃ 

6.3. ⱳ  

ҩ I/O ץ 32β └ ̂GPIOx_CTL̃ ҹGPIO͂ ̆GPIO₮̆

AFⱳ Ȃ AFIO͂ / ₮ AFIOⱳ ᶏ Ȃ ҹ ₮

̂GPIO₮ AFIO₮̃ ̆ ץ GPIO₮ ̂GPIOx_OMODẼ ҹ

Ȃ ₮ ץ GPIO₮ ̂GPIOx_OSPD̃ Ȃ

ҩ ץ GPIO҉/Ҋ ̂GPIOx_PUD̃ ҹ ̂ ҉ Ҋ ̃̆ ҉

Ҋ ⱳ Ȃ 

6-1. GPIO  

PAD TYPE CTLy OMy PUDy 

GPIO 

῀ 
X 

 

00 X 

00 

҉  01 

Ҋ  10 
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PAD TYPE CTLy OMy PUDy 

GPIO 

₮ 

 

 

01 

0 

00 

҉  01 

Ҋ  10 

 

 

1 

00 

҉  01 

Ҋ  10 

AFIO 

῀ 
X 

 

10 X 

00 

҉  01 

Ҋ  10 

AFIO 

₮ 

 

 

10 

0 

00 

҉  01 

Ҋ  10 

 

 

1 

00 

҉  01 

Ҋ  10 

ANALOG X X 11 X XX 

6-1. GPIO ᵝ ҹ ‰I/O ᵝ Ȃ 

6-1. GPIO ᵝ  

Vss
 

Ώ

/ Ώ

ⱳ ₮

ⱳ ῀

̂ ῀/ ₮̃

Vdd

₮ ꜚ

῀ ꜚ

ᵝ ᵬ

₮ └

I/O 

῀

ESDḠ

 

6.3.1. GPIO  

ᵝ ᵝӊ ̆ ⱳ ̆ GPIO ῀ ̆

῀ ҉ (PU)/Ҋ (PD)Ȃᵖ ᵝ ̆ұ ҹ ῀PU/PD Ȃ 

PA14̔SWCLKҹPDҊ  

PA13̔SWDIOҹPU҉  

GPIO ץ ҹ ῀ ₮Ȃ ғ GPIO ѿҩῤ ҉ Ҋ ץ

Ȃ GPIO ҹ ῀ ̆ ҉ ҩAHB ᴪ
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⌠ ῀ ̂GPIOx_ISTAT̃Ȃ 

GPIO ҹ ₮ ̆ ץ ₮ ₮ ꜚ ̔

Ȃ ₮ └ ̂GPIOx_OCTL̃ ṿ ᴪ׆ I/O ҉ ₮Ȃ 

GPIOx_OCTLβΏ ᵬ Ҍ ῏Ҭ ̆ ץ Ώļ1Ľ⌠ᵝ ᵬ

̂GPIOx_BOP̆ ԍ 0 GPIOx_BC̆ ԍ ᵬ GPIOx_TG̃ḱ ѿᵝ ₃ᵝ̆

ֽ ѿҩ AHBΏ ̆ ῒזᵝҌ Ȃ 

6.3.2. Ҭ Ԋᴆ 

Ҭ ⱬ̆ ᶏ Ҭ ⱳ ̆ ҹ ῀ Ȃ 

6.3.3. ⱳ ̂AF̃  

ҹAFIÔ GPIOx_CTLҬ CTLyṿҹľ0b10Ŀ̃ ̆ ᵬ

ⱳ Ȃ GPIO ⱳ ̂GPIOx_AFSELy(y=0..1)̃̆ ҩ ץ

16ҩ ⱳ Ȃ ⱳ № ׃ ΎȂ 

6.3.4. ⱴⱳ  

֓ ΐ ⱴⱳ ̆ ᴨᾢԍױ ‰GPIO Ҭ Ȃ ᵬADC̆DAC ⱴⱳ

̆ Ȃ ᵬRTCȁWKUPx ⱴⱳ ̆

῏ RTCȁPMURCU ꜚ Ȃ ⱴⱳ ̆ ֓ ᵬ GPIOȂ 

6.3.5. ῀  

GPIO ҹ ῀ ̔ 

Â ῀ᶏ ̕ 

Â ҉ Ҋ ̕ 

Â ╠I/O ҉ ҩAHB ᴪ ῀ ῀ ̕ 

Â ₮ ‖ Ȃ 

6-2. ῀ I/O ῀ Ȃ 

6-2. ῀  

῀

ⱳ ῀

῀ ꜚ

ESDḠ

I/O 

  Vdd

Vss
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6.3.6. ₮  

GPIO ҹ ₮ ̔ 

Â ῀ᶏ ̕ 

Â ҉ Ҋ ̕ 

Â ̔ ₮ └ ҹľ0Ŀ ̆ ₮ᵞ ̕ ₮ └

ҹľ1Ŀ̆ ԍ ̕ 

Â ̔ ₮ └ ҹľ0Ŀ ̆ ₮ᵞ ̕ ₮ └

ҹľ1Ŀ̆ ₮ ̕ 

Â Ҋ̆ ₮ └ ҉ Ώ῀ ṿ̕ 

Â Ҋ̆ ῀ I/O Ȃ 

6-3. ₮ I/O ₮ Ȃ 

6-3. ₮  

ᵝ ᵬ

₮ └

₮ ꜚ

ESDḠ

I/O 

ⱳ ₮

/ Ώ

Ώ Vdd

Vss  

6.3.7.  

GPIO ԍ ̔ 

Â ҉ Ҋ ̕ 

Â ₮ ‖ ̕ 

Â ῀ ̕ 

Â ῀ ñ0òȂ 

6-4. I/O Ȃ 

6-4.  

̂ ῀/ ₮̃ I/O pin

ESD Ḡ

 

6.3.8. ⱳ ̂AF̃  

ҹԅ Ҍ ᴆ ̆GPIO ᴆ ѿ֓ ⱳ ⌠ῒז ҉Ȃ 

ҹ ⱳ ̔ 
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Â ₮ ‖ ⱳ ̕ 

Â ₮ ‖ ꜚ̕ 

Â ῀ᶏ ̕ 

Â ҉ /Ҋ ̕ 

Â I/O ҉ ҩAHB ῀ ῀ ̕ 

Â ῀ ᵬ̆ I/O ̕ 

Â ₮ └ ᵬ̆ ҉ Ώ῀ ṿȂ 

6-5. ⱳ I/O ⱳ Ȃ 

6-5. ⱳ  

ESDḠ

Vdd

Vss

₮ ꜚ

῀ ꜚ

I/O 

ⱳ ₮

ⱳ ῀

 

6.3.9. GPIO ⱳ  

GPIO └ Ḡץ I/O Ȃ 

Ḡ ̔GPIOx_CTL̆GPIOx_OMODĔGPIOx_OSPD̆GPIOx_PUD  

GPIOx_AFSELy(y=0..1)Ȃ 32ᵝ ̂GPIOx_LOCK̃ ץ I/O Ȃ

LOCK ↓Ώ⌠ᵝԍGPIOx_LOCK LKKᵝ҉̆ ғLKy ᵝ̆ Ӈ

⌠Ҋѿ ᵝ╠ Ҍ Ȃ ꜚ ꜚ ᶏ ⱳ Ȃ 

6.3.10. GPIO ₮ ⱳ  

GPIOx_TGҬ ᵝΏ1̆ GPIOץ ѿҩAHB ῤ I/O ₮

Ȃ ₮Ḥ ץ ⌠AHB ѿ Ȃ 

6.3.11. HXTALLXTAL GPIOⱳ  

HXTALENLXTALENҹ0b0 ̆HXTALLXTAL ץ ᵬGPIOⱳ Ȃ

HXTALENLXTALENҹ 0b1̆HXTALLXTAL └̆GPIOҌ └

HXTALLXTAL Ȃ 

HXTALBPSLXTALBPSҹ 0b1̆ ̂HXTALLXTAL̃ Ȃ

HXTALLXTAL ₮ ᵬGPIOⱳ ̆ ῀ ᵬ ῀Ȃ 
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ҹ48 ᴆҬ H̆XTALLXTAL ῀ ₮ ̂ FMC

HXTAL_REMAPᵝ Ȃ̃ ԍ48 ᴆҬ̆HXTALLXTAL ῀

OSCX_IN₮ OSCX_OUT̓̀ ̆ ᶏ ῒҬѿҩȂ 

6.3.12. ᵝ GPIOⱳ  

FMC NRST_MDSEL[1:0]ᵝ ץ PF2ᵬҹ GPIOᶏ Ȃ PF2ᵬ

GPIŎ ᵝ ҌῬ ᵝȂ 

6.3.13. ̂PA14̃GPIOⱳ  

FMC nBOOT0βץ PA14ᵬҹGPIOᶏ Ȃ  
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6.4. GPIO  

GPIOA ̔0x4800 0000 

GPIOB ̔0x4800 0400 

GPIOC ̔0x4800 0800 

GPIOD ̔0x4800 0C00 

GPIOF ̔0x4800 1400 

6.4.1. └ ̂GPIOx_CTL̆x=A..D̆F̃  

Ẓ ̔0x00 

ᵝṿ̔ A 0xE8FF FFFF̕ῒז 0xFFFF FFFFȂ 

̂32ᵝ̃  

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

CTL15[1:0] CTL14[1:0] CTL13[1:0] CTL12[1:0] CTL11[1:0] CTL10[1:0] CTL9[1:0] CTL8[1:0] 

rw rw rw rw rw rw rw rw 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

CTL7[1:0] CTL6[1:0] CTL5[1:0] CTL4[1:0] CTL3[1:0] CTL2[1:0] CTL1[1:0] CTL0[1:0] 

rw rw rw rw rw rw rw rw 

 

ᵝ/β    

31:30 CTL15[1:0] Pin 15β 

ᵝ ᴆ ᵝ Ȃ 

CTL0[1:0] 

29:28 CTL14[1:0] Pin 14β 

ᵝ ᴆ ᵝ Ȃ 

CTL0[1:0] 

27:26 CTL13[1:0] Pin 13β 

ᵝ ᴆ ᵝ Ȃ 

CTL0[1:0] 

25:24 CTL12[1:0] Pin 12β 

ᵝ ᴆ ᵝ Ȃ 

CTL0[1:0] 

23:22 CTL11[1:0] Pin 11β 

ᵝ ᴆ ᵝ Ȃ 

CTL0[1:0] 

21:20 CTL10[1:0] Pin 10β 

ᵝ ᴆ ᵝ Ȃ 
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CTL0[1:0] 

19:18 CTL9[1:0] Pin 9β  

ᵝ ᴆ ᵝ Ȃ 

CTL0[1:0] 

17:16 CTL8[1:0] Pin 8β  

ᵝ ᴆ ᵝ Ȃ 

CTL0[1:0] 

15:14 CTL7[1:0] Pin 7β  

ᵝ ᴆ ᵝ Ȃ 

CTL0[1:0] 

13:12 CTL6[1:0] Pin 6β  

ᵝ ᴆ ᵝ Ȃ 

CTL0[1:0] 

11:10 CTL5[1:0] Pin 5β  

ᵝ ᴆ ᵝ Ȃ 

CTL0[1:0] 

9:8 CTL4[1:0] Pin 4β  

ᵝ ᴆ ᵝ Ȃ 

CTL0[1:0] 

7:6 CTL3[1:0] Pin 3β  

ᵝ ᴆ ᵝ Ȃ 

CTL0[1:0] 

5:4 CTL2[1:0] Pin 2β  

ᵝ ᴆ ᵝ Ȃ 

CTL0[1:0] 

3:2 CTL1[1:0] Pin 1β  

ᵝ ᴆ ᵝ Ȃ 

CTL0[1:0] 

1:0 CTL0[1:0] Pin 0β  

ᵝ ᴆ ᵝ Ȃ 

00̔GPIO͂  

01̔GPIO₮  

10̔ ⱳ  

11̔ ̂ ᵝṿ ῀ ₮̃ 

6.4.2. ₮ ̂GPIOx_OMODĔx=A..D̆F̃  

Ẓ ̔0x04 

ᵝṿ̔0x0000 0000 
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̂32ᵝ̃  

31 30 29 28 27 26  25 24 23  22 21 20 19 18 17 16 

Ḡ  

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

OM15 OM14 OM13 OM12 OM11 OM10 OM9 OM8 OM7 OM6 OM5 OM4 OM3 OM2 OM1 OM0 

rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw 

 

ᵝ/β    

31:16 Ḡ  Ḡ ᵝṿȂ 

15 OM15 Pin 15₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

OM0  

14 OM14 Pin 14₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

OM0  

13 OM13 Pin 13₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

OM0  

12 OM12 Pin 12₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

OM0  

11 OM11 Pin 11₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

OM0  

10 OM10 Pin 10₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

OM0  

9 OM9 Pin 9₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

OM0  

8 OM8 Pin 8₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

OM0  

7 OM7 Pin 7 ₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

OM0  

6 OM6 Pin 6₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 
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OM0  

5 OM5 Pin 5₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

OM0  

4 OM4 Pin 4₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

OM0  

3 OM3 Pin 3₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

OM0  

2 OM2 Pin 2₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

OM0  

1 OM1 Pin 1₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

OM0  

0 OM0 Pin 0₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

0̔ ₮ ̂ ᵝṿ̃ 

1̔ ₮  

6.4.3. ₮ ̂GPIOx_OSPD̆x=A..D̆F̃  

Ẓ ̔0x08 

ᵝṿ̔ A 0x0000 2000̕ῒז  0x0000 0000Ȃ 

̂32ᵝ̃  

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

OSPD15 OSPD14 OSPD13 OSPD12] OSPD11 OSPD10 OSPD9 OSPD8 OSPD7 OSPD6 OSPD5 OSPD4 OSPD3 OSPD2 OSPD1 OSPD0 

rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw 

 

ᵝ/β    

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 OSPDy Pin ŷ y=0..15̃ ₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

0̔ ₮ 0̂ 10MHz̃ 

1̔ ₮ 1̂ 60MHz̃ 
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6.4.4. ҉ /Ҋ ̂GPIOx_PUD̆x=A..D̆F̃  

Ẓ ̔0x0C 

ᵝṿ̔ A 0x2400 0000̕ῒז  0x0000 0000Ȃ 

̂32ᵝ̃  

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

PUD15[1:0] PUD14[1:0] PUD13[1:0] PUD12[1:0] PUD11[1:0] PUD10[1:0] PUD9[1:0] PUD8[1:0] 

rw rw rw rw rw rw rw rw 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

PUD7[1:0] PUD6[1:0] PUD5[1:0] PUD4[1:0] PUD3[1:0] PUD2[1:0] PUD1[1:0] PUD0[1:0] 

rw rw rw rw rw rw rw rw 

 

ᵝ/β    

31:30 PUD15[1:0] Pin 15҉ Ҋ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

PUD0[1:0] 

29:28 PUD14[1:0] Pin 14҉ Ҋ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

PUD0[1:0] 

27:26 PUD13[1:0] Pin 13҉ Ҋ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

PUD0[1:0] 

25:24 PUD12[1:0] Pin 12҉ Ҋ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

PUD0[1:0] 

23:22 PUD11[1:0] Pin 11҉ Ҋ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

PUD0[1:0] 

21:20 PUD10[1:0] Pin 10҉ Ҋ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

PUD0[1:0] 

19:18 PUD9[1:0] Pin 9҉ Ҋ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

PUD0[1:0] 

17:16 PUD8[1:0] Pin 8҉ Ҋ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

PUD0[1:0] 

15:14 PUD7[1:0] Pin 7҉ Ҋ ᵝ 

ᵝ ᴆ ᵝ Ȃ 
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PUD0[1:0] 

13:12 PUD6[1:0] Pin 6҉ Ҋ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

PUD0[1:0] 

11:10 PUD5[1:0] Pin 5҉ Ҋ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

PUD0[1:0] 

9:8 PUD4[1:0] Pin 4҉ Ҋ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

PUD0[1:0] 

7:6 PUD3[1:0] Pin 3҉ Ҋ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

PUD0[1:0] 

5:4 PUD2[1:0] Pin 2҉ Ҋ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

PUD0[1:0] 

3:2 PUD1[1:0] Pin 1҉ Ҋ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

PUD0[1:0] 

1:0 PUD0[1:0] Pin 0҉ Ҋ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

00̔ ̆ ҉ Ҋ ̂ ᵝṿ̃ 

01̔ ҉  

10̔ Ҋ  

11̔Ḡ  

6.4.5. ῀ ̂GPIOx_ISTAT̆x=A..D̆F̃  

Ẓ ̔0x10 

ᵝṿ̔0x0000 XXXX 

̂32ᵝ̃  

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

ISTAT15 ISTAT14 ISTAT13 ISTAT12 ISTAT11 ISTAT10 ISTAT9 ISTAT8 ISTAT7 ISTAT6 ISTAT5 ISTAT4 ISTAT3 ISTAT2 ISTAT1 ISTAT0 

r r r r r r r r r r r r r r r r 

 

ᵝ/β    
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31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 ISTATy ῀ ᵝŷ y=0...15̃ 

֓ᵝ ᴆ ᵝ Ȃ 

0̔ ῀Ḥ ҹᵞ  

1̔ ῀Ḥ ҹ  

6.4.6. ₮ └ ̂GPIOx_OCTL̆x=A..D̆F̃  

Ẓ ̔0x14 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃  

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

OCTL15 OCTL14 OCTL13 OCTL12 OCTL11 OCTL10 OCTL9 OCTL8 OCTL7 OCTL6 OCTL5 OCTL4 OCTL3 OCTL2 OCTL1 OCTL0 

rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw 

 

ᵝ/β    

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 OCTLy ₮ └ᵝŷ y=0...15̃ 

ᵝ ᴆ ᵝ Ȃ 

0̔ ₮ᵞ  

1̔ ₮  

6.4.7. ᵝ ᵬ ̂GPIOx_BOP̆x=A..D̆F̃  

Ẓ ̔0x18 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃  

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

CR15 CR14 CR13 CR12 CR11 CR10 CR9 CR8 CR7 CR6 CR5 CR4 CR3 CR2 CR1 CR0 

w w w w w w w w w w w w w w w w 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

BOP15 BOP14 BOP13 BOP12 BOP11 BOP10 BOP9 BOP8 BOP7 BOP6 BOP5 BOP4 BOP3 BOP2 BOP1 BOP0 

w w w w w w w w w w w w w w w w 

 

ᵝ/β    

31:16 CRy ᵝŷ y=0...15̃ 

ᵝ ᴆ ᵝ Ȃ 

0̔ OCTLyβ  
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1̔ OCTLyβҹ0 

15:0 BOPy[15:0] ᵝᵝŷ y=0...15̃ 

ᵝ ᴆ ᵝ Ȃ 

0̔ OCTLyβ  

1̔ OCTLyβҹ1 

6.4.8. ̂GPIOx_LOCK̆x=A..D̆F̃  

Ẓ ̔0x1C 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃  

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  LKK 

 rw 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

LK15 LK14 LK13 LK12 LK11 LK10 LK9 LK8 LK7 LK6 LK5 LK4 LK3 LK2 LK1 LK0 

rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw 

 

ᵝ/β    

31:17 Ḡ  Ḡ ᵝṿȂ 

16 LKK  

ᵝ Lock KeyΏ ↓ ᵝ̆ Ȃ 

0̔ GPIOx_LOCK  

1̔ ⌠Ҋѿ MCUᵝ╠̆GPIOx_LOCK  

LOCK keyΏ ↓̔ 

Ώ1ŸΏ0ŸΏ1Ÿ 0Ÿ 1 

̔ LOCK KeyΏ ↓ ̆LK ŷ y=0...15̃ ṿ Ḡ Ȃ 

15:0 LKy ᵝŷ y=0...15̃ 

ᵝ ᴆ ᵝ Ȃ 

0̔  

1̔  

6.4.9. ⱳ 0̂ GPIOx_AFSEL0̆x=A..D̆F̃  

Ẓ ̔0x20 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃  

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

SEL7[3:0] SEL6[3:0] SEL5[3:0] SEL4[3:0] 

rw rw rw rw 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 
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SEL3[3:0] SEL2[3:0] SEL1[3:0] SEL0[3:0] 

rw rw rw rw 

 

ᵝ/β    

31:28 SEL7[3:0] Pin 7 ⱳ  

ᵝ ᴆ ᵝ Ȃ 

SEL0[3:0] 

27:24 SEL6[3:0] Pin 6 ⱳ  

ᵝ ᴆ ᵝ Ȃ 

SEL0[3:0] 

23:20 SEL5[3:0] Pin 5 ⱳ  

ᵝ ᴆ ᵝ Ȃ 

SEL0[3:0] 

19:16 SEL4[3:0] Pin 4 ⱳ  

ᵝ ᴆ ᵝ Ȃ 

SEL0[3:0] 

15:12 SEL3[3:0] Pin 3 ⱳ  

ᵝ ᴆ ᵝ Ȃ 

SEL0[3:0] 

11:8 SEL2[3:0] Pin 2 ⱳ  

ᵝ ᴆ ᵝ Ȃ 

SEL0[3:0] 

7:4 SEL1[3:0] Pin 1 ⱳ  

ᵝ ᴆ ᵝ Ȃ 

SEL0[3:0] 

3:0 SEL0[3:0] Pin 0 ⱳ  

ᵝ ᴆ ᵝ Ȃ 

0000̔ AF0ⱳ ̂ ᵝṿ̃ 

0001̔ AF1ⱳ  

0010̔ AF2ⱳ  

0011̔ AF3ⱳ  

0100̔ AF4ⱳ  

0101̔ AF5ⱳ  

0110̔ AF6ⱳ  

0111̔ AF7ⱳ  

1000̔ AF8ⱳ  

1001̔ AF9ⱳ  

... 

1111̔ AF15ⱳ  
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6.4.10. ⱳ 1̂ GPIOx_AFSEL1̆x=A..D̆F̃  

Ẓ ̔0x24 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃  

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

SEL15[3:0] SEL14[3:0] SEL13[3:0] SEL12[3:0] 

rw rw rw rw 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

SEL11[3:0] SEL10[3:0] SEL9[3:0] SEL8[3:0] 

rw rw rw rw 

 

ᵝ/β    

31:28 SEL15[3:0] Pin 15 ⱳ  

ᵝ ᴆ ᵝ Ȃ 

SEL8[3:0] 

27:24 SEL14[3:0] Pin 14 ⱳ  

ᵝ ᴆ ᵝ Ȃ 

SEL8[3:0] 

23:20 SEL13[3:0] Pin 13 ⱳ  

ᵝ ᴆ ᵝ Ȃ 

SEL8[3:0] 

19:16 SEL12[3:0] Pin 12 ⱳ  

ᵝ ᴆ ᵝ Ȃ 

SEL8[3:0] 

15:12 SEL11[3:0] Pin 11 ⱳ  

ᵝ ᴆ ᵝ Ȃ 

SEL8[3:0] 

11:8 SEL10[3:0] Pin 10 ⱳ  

ᵝ ᴆ ᵝ Ȃ 

SEL8[3:0] 

7:4 SEL9[3:0] Pin 9 ⱳ  

ᵝ ᴆ ᵝ Ȃ 

SEL8[3:0] 

3:0 SEL8[3:0] Pin 8 ⱳ  

ᵝ ᴆ ᵝ Ȃ 

0000̔ AF0ⱳ ̂ ᵝṿ̃ 

0001̔ AF1ⱳ  

0010̔ AF2ⱳ  

0011̔ AF3ⱳ  
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0100̔ AF4ⱳ  

0101̔ AF5ⱳ  

0110̔ AF6ⱳ  

0111̔ AF7ⱳ  

1000̔ AF8ⱳ  

1001̔ AF9ⱳ  

... 

1111̔ AF15ⱳ  

6.4.11. ᵝ ̂GPIOx_BC̆x=A..D̆F̃  

Ẓ ̔0x28 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃  

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

CR15 CR14 CR13 CR12 CR11 CR10 CR9 CR8 CR7 CR6 CR5 CR4 CR3 CR2 CR1 CR0 

w w w w w w w w w w w w w w w w 

 

ᵝ/β    

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 CRy ᵝŷ y=0...15̃ 

ᵝ ᴆ ᵝ Ȃ 

0̔ OCTLyβ  

1̔ OCTLyβ 

6.4.12. ᵝ ̂GPIOx_TĞx=A..D̆F̃  

Ẓ ̔0x2C 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃  

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

TG15 TG14 TG13 TG12 TG11 TG10 TG9 TG8 TG7 TG6 TG5 TG4 TG3 TG2 TG1 TG0 

w w w w w w w w w w w w w w w w 

 

ᵝ/β    
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31:16 Ḡ  Ḡ ᵝṿ 

15:0 TGy ᵝŷ y=0...15̃ 

ᵝ ᴆ ᵝ Ȃ 

0̔ OCTLyβ t 

1̔ OCTLyβ 
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7. Όᵩ ᾝ̂CRC̃ 

 ׃ .7.1

Όᵩ ѿ Ữ ҉ ̆ ץ Ẽ

Ȃ 

CRC ᾝ 7/8/16/32ᵝ CRC Ȃ 

7.2. Һ  

Â 7/8/16/32ᵝ ῀̕ 

Â ԍ7̂8̃/16/32ᵝ ῀ ̆ №≢ҹ1/2/4ҩAHB ̕ 

Â ץ ̕ 

Â CRC ᵝ ̆ ץ ∆ṿ̕ 

Â ҍ ῏ 8ᵝ ̆ ᴋᵥזᶫῒץ ᶏ Ȃ 

7-1. CRC ᾝ  

AHB

῀  ̂32 bit̃

₮  ̂32 bit̃

 ̂8 bit̃ 

῀

₮

CRC ᾝ
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7.3. ⱳ  

Â CRC ᾝ ץ 32ᵝ ̆CRC_DATA Ữ

Ȃ 

Ҍ ᴆ CRC_CTL CRC_DATA ̆ ῀

ᴪ ԍ╠ѿ CRC_DATA Ҭ Ȃ 

ԍ32/16/8̂7̃ᵝ ̆CRC №≢ 4/2/1ҩAHB Ȃ

̆ ҹ32ᵝ ῀ ̆AHB Ҍᴪ Ȃ 

Â ᶫԅѿҩ8ᵝ CRC_FDATĂCRC_FDATAҍCRC ῏̆ᴋᵥ

Ṝ ץ Ώ ᵬȂ 

Â ⱳ ֜ץ ῀ ₮ ᵝ Ȃ 

῀ ҈ Ȃ 

ץ 0x3456CDEFҹᶛ̔ 

1̃ ̔ 

32ᵝ № ̆ ῤ ṕȂ ҹ̔0x2C6AB3F7 

2̃ ̔ 

32ᵝ № ң ̆ ῤ ṕȂ ҹ̔0x6A2CF7B3 

3̃ ̔ 

32ᵝ № ѿ ̆ ῤ ṕ̆ ҹ̔0xF7B36A2C 

ԍ ₮ ̆ ҹ Ȃ 

ᶛ ̔ REV_O=1̆ 0x3344CCDD 0xBB3322CCȂ 

Â ∆ Ȃ 

RSTᵝ ᵝ CRC_IDATA Ώ ᵬ ̆CRC_DATA ꜚ∆

ҹCRC_IDATA Ҭ ṿȂ 

Â Ȃ 

PS[1:0]̆ ץ ₮ ᵝ Ȃ ԍ32ᵝ̆

Ӈ ῀ ₮ ᵝ Ȃ PS[1:0] ̆ ᵝCRCȂ 
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7.4. CRC  

CRC ̔0x4002 3000 

7.4.1. ̂CRC_DATÃ 

Ẓ ̔0x00 

ᵝṿ̔0xFFFF FFFF 

̂32β ̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

DATA[31:16] 

rw 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

DATA[15:0] 

rw 

 

ᵝ/ᵝ    

31:0 DATA[31:0] CRC ᵝ 

ᴆ ΏȂ 

ԍ ̆ ῒΏ῀ Ȃ↨Ώ῀ Ҍ ₮

ҹ ⌠ ҉ CRC Ȃ 

7.4.2. ̂CRC_FDATÃ 

Ẓ ̔0x04 

ᵝṿ̔0x0000 0000 

̂32β ̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ  FDATA[7:0] 

 rw 

 

ᵝ/ᵝ    

31:8 Ḡ  Ḡ ᵝṿȂ 

7:0 FDATA[7:0] ᵝ 

ᴆ ΏȂ 

֓ᵝҍ CRC ῏Ȃ ᴋᵥῒז ԍῒזᴋᵥ Ȃ Ҍ

CRC_CTL Ȃ 
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7.4.3. └ ̂CRC_CTL̃ 

Ẓ ̔0x08 

ᵝṿ̔0x0000 0000 

̂32β ̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ  REV_O REV_I[1:0] PS[1:0] Ḡ  RST 

 rw rw rw  rs 

 

ᵝ/ᵝ    

31:8 Ḡ  Ḡ ᵝṿȂ 

7 REV_O ᵝ ₮ ⱳ  

0̔ ₮ Ҍ  

1̔ ₮ ᵝ  

6:5 REV_I[1:0] ῀ ⱳ  

0̔ ῀ Ҍ  

1̔ ῀  

2̔ ῀  

3̔ ῀  

4:3 PS[1:0]  

0̔32ᵝ 

1̔16̂POLY[15:0]ԍ ̃ᵝ 

2̔8̂POLY[7:0]ԍ ̃ᵝ 

3̔7̂POLY[6:0]ԍ ̃ᵝ 

2:1 Ḡ  Ḡ ᵝṿȂ 

0 RST ᴆ Ώ 

ᵝ ᵝ CRC_DATA Ȃ 

ᵝ C̆RC_DATA ṿ ꜚ∆ ҹ CRC_IDATA Ҭ ṿ̆

ꜚ Ȃ ᵝ CRC_FDATA Ȃ 

7.4.4. ∆ṿ ̂CRC_IDATÃ 

Ẓ ̔0x10 

ᵝṿ̔0xFFFF FFFF 

̂32β ̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

IDATA [31:16] 
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rw 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

IDATA[15:0] 

rw 

 

ᵝ/ᵝ    

31:0 IDATA[31:0] CRC∆ṿ 

CRC_CTL RST ᵝ ᵝ ̆CRC_DATA ṿ ҹ

ṿȂ 

7.4.5. ̂CRC_POLỸ 

Ẓ ̔0x14 

ᵝṿ̔0x04C1 1DB7 

̂32β ̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

POLY [31:16] 

rw 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

POLY[15:0] 

rw 

 

ᵝ/ᵝ    

31:0 POLY[31:0] ṿ 

PS[1̔0]ᶏ Ȃ 
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8. ̂DBG̃ 

 ׃ .8.1

GD32C2x1 ↓ ֟ ᶫԅ ȁ ⱳ Ȃ ֓ⱳ ARM 

CoreSight ᴆ ‰ TAP └ Ȃ ⱳ ARMÈ CortexÈ-

M23ῤ ҬȂ ұ ̂SWD̃ ⱳ Ȃ ⱳ Ҋ↓ ̔ 

Â Cortex®-M23 Ύ̕ 

Â ARM v5 Ȃ 

ץ ꜛ ᵞⱳ Ҋ ץ ѿ֓ ̆ T̔IMERȁI2Cȁ

RTCȁWWDGT FWDGTȂ ᵝ 1̆ ᴪ ᵞⱳ Ҋ ᶫ ̆ ҹ

ѿ֓ Ḡ ╠ ̆ ֓ ̔TIMERȁI2CȁRTCȁWWDGT FWDGTȂ 

8.2. ұ  ׃

ΐ ץ ұ ̂SWD̃ ⱳ Ȃ 

8.2.1. №  

ұ ̂SWD̃ ᶫңҩ ̔ ῀ ₮ ̂SWDIÕ ̂SWCLK̃Ȃ 

№ ̔ 

PA14 ̔ SWCLK 

PA13 ̔ SWDIO 

SWD ⱳ ᶏ ̆ ңҩ ᵬҹ GPIOⱳ Ȃңҩ ΐᵣ

῀/₮ ̂GPIOAFIÕȂ 

8.3. Ḡ ⱳ  

8.3.1. ᵞⱳ  

DBG └ 0̂ DBG_CTL0̃ DSLP_HOLDᵝ 1 ғ ῀ ĂHB

CK_IRC48M ᶫ̆ ץ Ҋ Ȃ 

DBG └ 0̂DBG_CTL0̃ SLP_HOLDᵝ 1 ғ ῀ ̆AHB

῏ ̆ ץ Ҋ Ȃ 

DBG └ 0̂DBG_CTL0̃ STB_HOLDᵝ 1 ғ ῀ ̆AHB

CK_IRC48M ᶫ̆ ץ Ҋ Ȃ ₮ ̆֟

ᵝȂ 
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8.3.2. TIMER̆I2C̆RTC̆WWDGT FWDGT  

ῤ Ả ̆ ғDBG └ 0̂DBG_CTL0̃ DBG └ 1̂DBG_CTL1̃Ҭ

ᵝ 1Ȃ ԍҌ ̆ Ҍ ꜚᵬ̔ 

ԍTIMER ̆TIMER Ả ̕ 

ԍI2C ̆SMBUSḠ ̕ 

ԍRTC ̆ Ả ̕ 

ԍWWDGT FWDGT ̆ Ả Ȃ 
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8.4. DBG  

DBG ̔0x4001 5800 

8.4.1. ID ̂DBG_ID̃ 

Ẓ ̔0x00 

 

̂32β ̃  

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

ID_CODE[31:16] 

r 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

ID_CODE[15:0] 

r 

 

ᵝ/β    

31:0 ID_CODE[31:0] DBG ID  

֓ᵝ ᴆ ̆ ֓ᵝ Ҍ Ȃ 

8.4.2. └ 0̂ DBG_CTL0̃ 

Ẓ ̔0x04 

ᵝṿ̔0x0000 0000ֽ̆҉ ᵝ 

̂32β ̃  

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved 
TIMER16_

HOLD 

TIMER15_

HOLD 
Reserved 

I2C1_HOL

D 

 rw rw  rw 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

I2C0_HOL

D 
Reserved 

TIMER13_

HOLD 

TIMER2_

HOLD 

TIMER0_

HOLD 
Reserved 

WWDGT_

HOLD 

FWDGT_H

OLD 
Reserved 

STB_ 

HOLD 

DSLP_ 

HOLD 

SLP_ 

HOLD 

rw  rw rw rw  rw rw  rw rw rw 

 
ᵝ/β    

31:22 Ḡ  Ḡ ᵝṿȂ 

21 TIMER16_HOLD TIMER16Ḡ ᵝ 

ᵝ ᴆ ᵝ ᵝ 

0̔  

1̔ ῤ Ả Ḡ TIMER16 Ҍ ̆ ԍ  

20 TIMER15_HOLD TIMER15Ḡ ᵝ 

ᵝ ᴆ ᵝ ᵝ 

0̔  

1̔ ῤ Ả Ḡ TIMER15 Ҍ ̆ ԍ  
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19:17 Ḡ  Ḡ ᵝṿȂ 

16 I2C1_HOLD I2C1Ḡ ᵝ 

ᵝ ᴆ ᵝ ᵝ 

0̔  

1̔ ῤ Ả Ḡ I2C1SMBUS Ҍ ̆ ԍ  

15 I2C0_HOLD I2C0Ḡ ᵝ 

ᵝ ᴆ ᵝ ᵝ 

0̔  

1̔ ῤ Ả Ḡ I2C0SMBUS Ҍ ̆ ԍ  

14 Ḡ  Ḡ ᵝṿȂ 

13 TIMER13_HOLD TIMER13Ḡ ᵝ 

ᵝ ᴆ ᵝ ᵝ 

0̔  

1̔ ῤ Ả Ḡ TIMER13 Ҍ ̆ ԍ  

12 TIMER2_HOLD TIMER2Ḡ ᵝ 

ᵝ ᴆ ᵝ ᵝ 

0̔  

1̔ ῤ Ả Ḡ TIMER2 Ҍ ̆ ԍ  

11 TIMER0_HOLD TIMER0Ḡ ᵝ 

ᵝ ᴆ ᵝ ᵝ 

0̔  

1̔ ῤ Ả Ḡ TIMER0 Ҍ ̆ ԍ  

10 Ḡ  Ḡ ᵝṿȂ 

9 WWDGT_HOLD WWDGTḠ ᵝ 

ᵝ ᴆ ᵝ ᵝ 

0̔  

1̔ ῤ Ả Ḡ WWDGT ̆ ԍ  

8 FWDGT_HOLD FWDGTḠ ᵝ 

ᵝ ᴆ ᵝ ᵝ 

0̔  

1̔ ῤ Ả Ḡ FWDGT ̆ ԍ  

7:3 Ḡ  Ḡ ᵝṿȂ 

2 STB_HOLD Ḡ ᵝ 

ᵝ ᴆ ᵝ ᵝ 

0̔  

1̔ Ҋ AHB CK_IRC48M ᶫ̆ ₮ ̆

֟ ᵝ 

1 DSLP_HOLD Ḡ ᵝ 
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ᵝ ᴆ ᵝ ᵝ 

0̔  

1̔ Ҋ AHB CK_IRC48M ᶫ̆ ₮ ̆

֟ ᵝ 

0 SLP_HOLD Ḡ ᵝ 

ᵝ ᴆ ᵝ ᵝ 

0̔  

1̔ Ҋ, AHB  

8.4.3. └ 1̂ DBG_CTL1̃ 

Ẓ ̔0x08 

ᵝṿ̔0x0000 0000ֽ̆҉ ᵝ 

̂32β ̃  

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ  
RTC_HO

LD 
Ḡ  

 rw  

 
ᵝ/β    

31:11 Ḡ  Ḡ ᵝṿȂ 

10 RTC_HOLD RTCḠ ᵝ 

ᵝ ᴆ ᵝ ᵝ 

0̔  

1̔ ῤ Ả Ḡ RTC Ҍ ̆ ԍ Ȃ 

9:0 Ḡ  Ḡ ᵝṿȂ 
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9. Ữ └ ̂DMÃ 

 ׃ .9.1

DMA └ ᶫԅѿ ᴆᴰ ̆ Ữ ӊ Ữ Ữ ӊ ᴰ

̆ CPU ׆̆῀׃ ᶏCPU Ғץ ῒז ⱳ ҉ȂDMA └ 3ҩ

Ȃ ҩ Ғ ѿҩ ҩ Ữ ȂDMA └ ῤ

ԅѿҩᴂ ̆ ᴂ ҩDMA ᴨᾢ Ȃ 

DMA └ Cortex®-M23ῤ ῍֣ Ȃ DMA CPU ̆

DMA ᴪ CPU ₃ҩ Ȃ Ҭ ԅ ᴂ №

DMAҍCPU ̆ ץ ḠCPU ⌠ ѿ Ȃ 

9.2. Һ  

Â ᴰ ̆ ⌠65536̕ 

Â 3ҩ ̆ ғ ҩ ̕ 

Â AHB APB ̆ ҉ SRAM ᵬҹץ ̕ 

Â ҩ DMA Ҍ ̕ 

Â DMA ᴆᴨᾢ ̂ᵞȁҬȁ ȁ ̃ ᴆᴨᾢ ̂ ᵞ̆ᴨᾢ ̃̕ 

Â Ữ ᴰ ̔ ̆ ̆ ̕ 

Â Ữ ᴰ ̕ 

Â ᴰ ̕ 

Â ⌠ Ữ ̆ Ữ ⌠ ̆ Ữ ⌠ Ữ ᴰ ̕ 

Â ҩ 3 Ԋᴆ Ҭ ̆ Ҭ ᶏ ̕ 

Â Ҭ ᶏ Ȃ 
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9.3.  

9-1. DMA  

ᴂ

AHBҺ

DMA 

└

&
 

0

1

2

Ữ └  

& 

└  & 

AHB׆

AHBҺ

ŀ

ŀ
ŀ

ŀ

ᴰ

dma_req

dma_ack

dma_req

dma_ack
dma_req

dma_ack

 

9-1. DMA ̆DMA └ 4 № ̔ 

Â AHB׆ DMA̕  

Â AHBҺ ᴰ ̆ ԍ Ữ ̕ 

Â ᴂ DMA ᴨᾢ ̕ 

Â ԍ └  / Ȃ 

9.4. ⱳ  

9.4.1. DMA ᵬ 

DMAD №ҹң ᵬ̔׆ ̆ӊ Ữ⌠ ȂDMA └

ԍ DMA_CHxPADDRȁDMA_CHxMADDRȁDMA_CHxCTL ṿ Ҋѿ ᵬ

 / ȂDMA_CHxCNT ԍ └ᴰ ȂDMA_CHxCTL

PWIDTHMWIDTHβ ‗ Ȃ 

Ẋ DMA_CHxCNT ṿҹ 4̆ ғPNAGAMNAGAβ ᵝȂ PWIDTH

MWIDTH ̆DMAD ᵬ 9-1. DMAᴰ ᵬȂ 
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9-1. DMAᴰ ᵬ 

ᴰ  ᴰ ᵬ 

    

32 bits 32 bits 1: Read B3B2B1B0[31:0] @0x0 
2: Read B7B6B5B4[31:0] @0x4 
3: Read BBBAB9B8[31:0] @0x8 
4: Read BFBEBDBC[31:0] @0xC 

1: Write B3B2B1B0[31:0] @0x0 
2: Write B7B6B5B4[31:0] @0x4 
3: Write BBBAB9B8[31:0] @0x8 
4: Write BFBEBDBC[31:0] @0xC 

32 bits 16 bits 1: Read B3B2B1B0[31:0] @0x0 
2: Read B7B6B5B4[31:0] @0x4 
3: Read BBBAB9B8[31:0] @0x8 
4: Read BFBEBDBC[31:0] @0xC 

1: Write B1B0[15:0] @0x0 
2: Write B5B4[15:0] @0x2 
3: Write B9B8[15:0] @0x4 
4: Write BDBC[15:0] @0x6 

32 bits 8 bits 1: Read B3B2B1B0[31:0] @0x0 
2: Read B7B6B5B4[31:0] @0x4 
3: Read BBBAB9B8[31:0] @0x8 
4: Read BFBEBDBC[31:0] @0xC 

1: Write B0[7:0] @0x0 
2: Write B4[7:0] @0x1 
3: Write B8[7:0] @0x2 
4: Write BC[7:0] @0x3 

16 bits 32 bits 1: Read B1B0[15:0] @0x0 
2: Read B3B2[15:0] @0x2 
3: Read B5B4[15:0] @0x4 
4: Read B7B6[15:0] @0x6 

1: Write 0000B1B0[31:0] @0x0 
2: Write 0000B3B2[31:0] @0x4 
3: Write 0000B5B4[31:0] @0x8 
4: Write 0000B7B6[31:0] @0xC 

16 bits 16 bits 1: Read B1B0[15:0] @0x0 
2: Read B3B2[15:0] @0x2 
3: Read B5B4[15:0] @0x4 
4: Read B7B6[15:0] @0x6 

1: Write B1B0[15:0] @0x0 
2: Write B3B2[15:0] @0x2 
3: Write B5B4[15:0] @0x4 
4: Write B7B6[15:0] @0x6 

16 bits 8 bits 1: Read B1B0[15:0] @0x0 
2: Read B3B2[15:0] @0x2 
3: Read B5B4[15:0] @0x4 
4: Read B7B6[15:0] @0x6 

1: Write B0[7:0] @0x0 
2: Write B2[7:0] @0x1 
3: Write B4[7:0] @0x2 
4: Write B6[7:0] @0x3 

8 bits 32 bits 1: Read B0[7:0] @0x0 
2: Read B1[7:0] @0x1 
3: Read B2[7:0] @0x2 
4: Read B3[7:0] @0x3 

1: Write 000000B0[31:0] @0x0 
2: Write 000000B1[31:0] @0x4 
3: Write 000000B2[31:0] @0x8 
4: Write 000000B3[31:0] @0xC 

8 bits 16 bits 1: Read B0[7:0] @0x0 
2: Read B1[7:0] @0x1 
3: Read B2[7:0] @0x2 
4: Read B3[7:0] @0x3 

1, Write 00B0[15:0] @0x0 
2, Write 00B1[15:0] @0x2 
3, Write 00B2[15:0] @0x4 
4, Write 00B3[15:0] @0x6 

8 bits 8 bits 1: Read B0[7:0] @0x0 
2: Read B1[7:0] @0x1 
3: Read B2[7:0] @0x2 
4: Read B3[7:0] @0x3 

1, Write B0[7:0] @0x0 
2, Write B1[7:0] @0x1 
3, Write B2[7:0] @0x2 
4, Write B3[7:0] @0x3 

DMA_CHxCNT CNTβ CHENβ ᵝ╠ ̆ ᵝ └ᴰ Ȃ

ᴰ Ҭ̆CNTβ ṿ ᴰ Ȃ 

DMA_CHxCTL CHENβ ̆ Ảץ DMAD Ȃ 

Â CHENᵝ DMAᴰ ̆ ᶏ CHENᵝ DMAᴰ №ң

’̔ 

͠ ᶏ DMA ╠̆ ῏ ᵬ̆↕DMA

҉ ᴰ ̕ 

͠ ᶏ DMA ╠̆ DMA_CHxCNTȁDMA_CHxPADDR

DMA_CHxMADDR ԅ ᵬ̆↕DMA ѿ ᴰ Ȃ 

Â CHENβ ̆DMAD ̆ӊ DMA_CHxCNTȁ

DMA_CHxPADDRDMA_CHxMADDR ᵬ╠Ḃᶏ DMA ↕̆Ҍᴪ

ᴋᵥDMAD Ȃ 

9.4.2.  

ҹԅḠ ᴰ D̆MA └ Ҭ ῀ԅ Ữ └̆ Ḥ
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Ḥ ̔ 

Â Ḥ ̔ ₮̆ ‰ ̕ 

Â Ḥ ̔ DMA └ ̆ DMA └ AHB פ Ȃ 

9-2. └Ҭ ԅDMA└ ҍ ӊ └Ȃ 

9-2. └ 

DMA

‰

̆ Ḥ ⌠DMA

DMA

DMA ғῒז

ᴨᾢ

ᴨᾢ ̆DMA

└ AHB פ

⌠ Ḥ

Ḥ

DMA └ ⌠ᵞ Ḥ

̆DMA └ Ḥ  

ꜚҊѿҩ

 

9.4.3. ᴂ  

DMA└ ѿ ⌠ ҩ ̆ᴂ ᴨᾢ ‗

ѿҩ Ȃᴨᾢ ᴆᴨᾢ ᴆᴨᾢ ̆ᴨᾢ ↕ Ҋ̔ 

1. ᴆᴨᾢ ̔№ҹ4 ̆ᵞ̆Ҭ̆ Ȃ ץ DMA_CHxCTLPRIOβ

̕ 

2. ᴆᴨᾢ ̔ ΐ ᴆᴨᾢ ̆ ᵞ ᴨᾢ Ȃᶛ̔ 0

2 ҹ ᴆᴨᾢ ̆ 0 ᴨᾢ ԍ 2Ȃ 

9.4.4.  

Ữ ң ̔ Ȃ DMA_CHxCTL

PNAGAMNAGAβ№≢ Ữ Ȃ 

Ҭ̆ ѿ ҹ∆ ̂DMA_CHxPADDR̆DMA_CHxMADDRȂ̃ 

Ҭ̆Ҋѿ ᴰ ╠ ⱴ1̂ 2̆ 4̃̆ ҩṿ ‗ԍ ᴰ

Ȃ 

9.4.5.  

̂ ADC ̃Ȃ DMA_CHxCTL CMENᵝ

ᵝ ᶏץ Ȃ 

Ҭ̆ DMAᴰ ̆CNTṿᴪ ῀̆ғᴰ ᵝᴪ 1Ȃ

DMAᴪѿ ̆ ⌠ ᶏ ᵝ̂DMA_CHxCTL CHENᵝ̃ 0Ȃ 
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9.4.6. Ữ ⌠ Ữ  

DMA_CHxCTL M2Mᵝ ᵝ ᶏץ Ữ ⌠ Ữ Ȃ Ҋ̆DMA

ᴰ Ҍᶭ Ḥ Ȃѿ DMA_CHxCTL CHENβ 1̆ DMA

ᴰ ̆ ⌠DMA_CHxCNT ⌠0̆ DMAD ᴪẢ Ȃ 

9.4.7.  

ꜚѿ DMA ᴰ ̆ Ҋץ ᵬ̔ 

1. CHENβ̆ ҹ 1̂ ᶏ ̃̆ ᵝȂ CHENҹ0 ̆ Ҋ↓

DMA ᴰ ̕ 

2. DMA_CHxCTL M2M DIRᵝ̆ ᴰ ̕ 

3. DMA_CHxCTL CMENᵝ̆ ᶏ ̕ 

4. DMA_CHxCTL PRIOᵝ ̆ ᴆᴨᾢ ̕ 

5. DMA_CHxCTL Ữ ᴰ ץ Ữ

̕ 

6. DMA_CHxCTL ᴰ Ҭ ̆ ᴰ Ҭ ̆D Ҭ ᶏ ᵝ̕ 

7. DMA_CHxPADDR ̕ 

8. DMA_CHxMADDR Ữ ̕ 

9. DMA_CHxCNT ᴰ ̕ 

10. DMA_CHxCTL CHENᵝ 1̆ᶏ DMA Ȃ 

9.4.8. Ҭ  

ҩDMA ѿҩҒ Ҭ ȂҬ Ԋᴆ ҈ ̔D ̆ ᴰ ᴰ Ȃ 

ѿҩҬ Ԋᴆ DMA_INTFҬ Ғ ᵝ̆ DMA_INTCҬ Ғ

ᵝ̆ DMA_CHxCTLҬ Ғ ᶏ ᵝȂ 9-2. Ҭ Ԋᴆ ԅῒ ῏ Ȃ 

9-2. Ҭ Ԋᴆ 

Ҭ Ԋᴆ 
ᵝ ᵝ ᶏ ᵝ 

DMA_INTF DMA_INTC DMA_CHxCTL 

ᴰ  FTFIF FTFIFC FTFIE 

ᴰ  HTFIF HTFIFC HTFIE 

ᴰ  ERRIF ERRIFC ERRIE 

DMAҬ 9-3. DMAҬ ̆ᴋᵥ Ҭ ᶏ ̆֟ ԅ Ҭ Ԋᴆ

ᴪ֟ Ҭ Ȃ 
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9-3. DMAҬ  

and

and

and

or

FTFIFx

FTFIEx

HTFIFx

HTFIEx

ERRIFx

ERRIEx

CHxINTF

 

: ñxò ̂ x = 0é2̃ 

9.4.9. DMA  

ҩDMA DMAMUX ₮ AHB / APB

̆ 10-2.GD32C2x1 DMAMUX ῀Ḥ Ȃ 
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9.5. DMA  

DMA ̔0x4002 0000 

9.5.1. Ҭ ᵝ ̂DMA_INTF̃ 

Ẓ ̔0x00 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ  ERRIF2 HTFIF2 FTFIF2 GIF2 ERRIF1 HTFIF1 FTFIF1 GIF1 ERRIF0 HTFIF0 FTFIF0 GIF0 

 r r r r r r r r r r r r 

 

ᵝ/β    

31:12 Ḡ  Ḡ ᵝṿȂ 

11/7/3 ERRIFx x ᵝ̂x = 0é2̃  

ᴆ ᵝ̆ ᴆΏDMA_INTCβҹ1  

0̔ x ᴰ  

1̔ x ᴰ  

10/6/2 HTFIFx x ᴰ ᵝ̂x = 0é2̃  

ᴆ ᵝ̆ ᴆΏDMA_INTCβҹ1  

0̔ x ᴰ  

1̔ x ᴰ  

9/5/1 FTFIFx xD ᵝ̂x = 0é2̃  

ᴆ ᵝ̆ ᴆΏDMA_INTCβҹ1  

0̔ xD  

1̔ xD  

8/4/0 GIFx xῃ Ҭ ᵝ̂x = 0é2̃  

ᴆ ᵝ̆ ᴆΏDMA_INTCβҹ1  

0̔ x ERRIF̆HTFIFFTFIFβ ᵝ 

1̔ x ERRIF̆HTFIFFTFIFӊѿ ᵝ 

9.5.2. Ҭ ᵝ ̂DMA_INTC̃ 

Ẓ ̔0x04 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 
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31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ  ERRIFC2 HTFIC2 FTFIFC2 GIFC2 ERRIFC1 HTFIFC1 FTFIFC1 GIFC1 ERRIFC0 HTFIFC0 FTFIFC0 GIFC0 

 w w w w w w w w w w w w 

 

ᵝ/β    

31:12 Ḡ  Ḡ ᵝṿȂ 

11/7/3 ERRIFCx x̂ x = 0é2̃ ᵝ 

0̔  

1̔ DMA_INTF ERRIFxᵝ 

10/6/2 HTFIFCx x̂ x = 0é2̃ ᴰ ᵝ 

0̔  

1̔ DMA_INTF HTFIFxᵝ 

9/5/1 FTFIFCx x̂ x = 0é2̃ ᴰ ᵝ 

0̔  

1̔ DMA_INTF FTFIFxᵝ 

8/4/0 GIFCx x̂ x = 0é2̃ ῃ Ҭ ᵝ 

0̔  

1̔ DMA_INTF GIFx̆ERRIFx̆HTFIFxFTFIFxᵝ 

9.5.3. x └ ̂DMA_CHxCTL̃ 

x = 0é2̆xҹ  

Ẓ ̔0x08 + 0x14 * x 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ  M2M PRIO[1:0] MWIDTH[1:0] PWIDTH[1:0] MNAGA   PNAGA CMEN DIR ERRIE HTFIE FTFIE CHEN 

 rw rw rw rw rw rw rw rw rw rw rw rw 

 

ᵝ/β    

31:15 Ḡ  Ḡ ᵝṿȂ 

14 M2M Ữ ⌠ Ữ  

ᴆ ᵝ  

0̔ Ữ ⌠ Ữ  

1̔ ᶏ Ữ ⌠ Ữ  
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CHENβҹ1 ̆ ᵝҌ  

13:12 PRIO[1:0] ᴆᴨᾢ  

ᴆ ᵝ  

00̔ᵞ 

01̔Ҭ 

10̔  

11̔  

CHENβҹ1 ̆ ᵝ Ҍ  

11:10 MWIDTH[1:0] Ữ ᴰ  

ᴆ ᵝ  

00̔8-bit 

01̔16-bit 

10̔32-bit 

11̔Ḡ  

CHENβҹ1 ̆ ᵝ Ҍ  

9:8 PWIDTH[1:0] ᴰ  

ᴆ ᵝ  

00̔8-bit 

01̔16-bit 

10̔32-bit 

11̔Ḡ  

CHENβҹ1 ̆ ᵝ Ҍ  

7 MNAGA Ữ  

ᴆ ᵝ  

0̔  

1̔  

CHENβҹ1 ̆ ᵝҌ  

6 PNAGA  

ᴆ ᵝ  

0̔  

1̔  

CHENβҹ1 ̆ ᵝҌ  

5 CMEN ᶏ  

ᴆ ᵝ  

0̔  

1̔ ᶏ  

CHENβҹ1 ̆ ᵝҌ  

4 DIR ᴰ  

ᴆ ᵝ  

0̔ ׆ ₮ Ώ῀ Ữ  

1̔ ׆ Ữ ₮ Ώ῀  
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CHENβҹ1 ̆ ᵝҌ  

3 ERRIE Ҭ ᶏ ᵝ 

ᴆ ᵝ  

0̔ Ҭ  

1̔ ᶏ Ҭ  

2 HTFIE ᴰ Ҭ ᶏ ᵝ 

ᴆ ᵝ  

0̔ ᴰ Ҭ  

1̔ ᶏ ᴰ Ҭ  

1 FTFIE ᴰ Ҭ ᶏ ᵝ 

ᴆ ᵝ  

0̔ ᴰ Ҭ  

1̔ ᶏ ᴰ Ҭ  

0 CHEN ᶏ  

ᴆ ᵝ  

0̔  

1̔ ᶏ  

9.5.4. x ̂DMA_CHxCNT̃ 

x = 0é2̆xҹ  

Ẓ ̔0x0C + 0x14 * x 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

CNT[15:0] 

rw 

 

ᵝ/β    

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 CNT[15:0] ᴰ  

CHENβҹ1 ̆ ᵝ Ҍ  

ᴰ Ȃѿ ᶏ ̆ ҹ ̆

ҩDMAD ӊ ṿ⁞1Ȃ ṿҹ0̆ ҍ ̆ Ҍᴪ

ᴰ Ȃ ᵬ Ҋ̆ѿ ᴰ ᴋⱵ ̆ ᴪ ꜚ

ҹ∆ ṿȂ 
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9.5.5. x ̂DMA_CHxPADDR̃ 

x = 0é2̆xҹ  

Ẓ ̔0x10 + 0x14 * x 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

PADDR[31:16] 

rw 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

PADDR[15:0] 

rw 

 

ᵝ/β    

31:0 PADDR[31:0]  

CHENβҹ1 ̆ ᵝ Ҍ  

PWIDTHᵝ ṿҹ01̂16-bit̃̆ PADDR[0]̆ ꜚҍ16β Ȃ 

PWIDTHᵝ ṿҹ10̂32-bit̃̆ PADDR[1:0]̆ ꜚҍ32β Ȃ 

9.5.6. x Ữ ̂DMA_CHxMADDR̃ 

x = 0é2̆xҹ  

Ẓ ̔0x14 + 0x14 * x 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

MADDR[31:16] 

rw 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

MADDR[15:0] 

rw 

 

ᵝ/β    

31:0 MADDR[31:0] Ữ  

CHENβҹ1 ̆ ᵝ Ҍ  

MWIDTHᵝ ṿҹ01̂16-bit̃ ̆MADDR[0]̆ ꜚҍ16β

Ȃ 

MWIDTHᵝ ṿҹ10̂32-bit̃ ̆MADDR[1:0]̆ ꜚҍ32β

Ȃ 
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10. DMA ̂DMAMUX̃ 

 ׃ .10.1

DMAMUX DMA ᴰ Ȃ DMA DMAMUX̆

DMA └ ӊ DMA ̆ DMAMUX Ӟ ץ Ԋᴆ ῀⌠ ῀

Ḥ ҉̆ᵬҹѿҩ DMAMUX ̆Ῥ DMAMUX DMAMUX

֟ DMA DMA └ ӊ DMA Ȃ ҩ DMAMUX

ѿ ѿ DMA ̆ ᴆ ׆ DMAMUX ῀ԊᴆȂDMA

Ḥ ᴪѿ ̆ ⌠ DMA └ ̆ ғ֟ ѿҩ DMA Ḥ ̆ DMA

Ḥ Ȃ 

10.2. Һ  

Â 3ҩ DMAMUX ₮ Ȃ 

Â 4ҩDMAMUX Ȃ 

Â 24 ῀Ḥ ⌠DMAMUX Ȃ 

Â 24 ῀Ḥ Ȃ 

Â ҩDMAMUX ѿҩDMAMUX ῀ ̆ѿҩDMAMUX

̆ ѿҩ Ҭ DMAMUX ῀Ḥ Ԋᴆ ₮ Ȃ 

Â ҩDMAMUX ₮ 55 DMAMUX ῀Ḥ ̆ѿҩ

῀Ḥ ̆ѿ DMA ₮ ̆ѿҩ Ԋᴆ ₮Ḥ ԍ DMA

ѿ̆ҩDMAMUX ̆ ѿҩ Ҭ ῀Ḥ Ԋᴆ ₮ Ȃ 
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10.3.  

10-1. DMAMUX  

0

1

2

3

῀:

Trgx_in

0

1

2

Gen_reqx

ŀ
ŀ

Reqx_in

Peri_reqx

ŀ
ŀ

῀

ŀŀ

ŀ
ŀ

῀

ŀ
ŀ

ŀ
ŀ

AHB׆

Ҭ

NVIC

⌠DMA └ :

Reqx_out

Ҋ :

Evtx_out

῀:

Syncx_in

 

10.4. Ḥ  

DMAMUXḤ Ҋ ̔ 

Â Reqx_in̔DMAMUX ῀Ḥ ̆ DMAMUX

Ȃ 

Â Peri_reqx̔׆ ῀⌠DMAMUXDMA Ȃ 

Â Gen_reqx̔DMAMUX ₮ DMA Ḥ Ȃ 

Â Reqx_out̔DMAMUX ₮Ḥ ⌠DMA └ Ȃ 

Â Trgx_in̔DMAMUX ῀Ḥ ⌠DMAMUX Ȃ 

Â Syncx_in̔DMAMUX ῀Ḥ ⌠DMAMUX Ȃ 

Â Evtx_out̔DMAMUX Ҋ Ԋᴆ ₮Ḥ Ȃ 
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10.5. ⱳ  

10-1. DMAMUX ̆DMAMUX ңҩ ̔ 

Â DMAMUX  

DMAMUX ῀̂Reqx_iñ ң №̔ 

ï ѿ № ̂Peri_reqx̃̕ 

ï ѿ № DMAMUX ̂Gen_reqx̃Ȃ 

DMAMUX ₮⌠ DMA └ ̂Reqx_out̃Ȃ 

῀̂Syncx_iñ ῤ Ḥ Ȃ 

Â DMAMUX  

DMAMUX ῀̂Trgx_iñ ῤ Ḥ Ȃ 

10.5.1. DMAMUX  

DMAMUX / DMAMUX ̆ҍ DMA └ ӊ DMA

ȂDMAMUX DMAMUX ȂDMA ῀Ḥ

DMAMUX Ȃ ҩ DMAMUX ѿҩ ᾝȂ ῀Ḥ

DMAMUX ᾝȂ ҩ DMAMUX ѿҩῤ

DMAMUX Ȃ 

DMAMUX  

DMAMUX x ῀ DMAMUX_RM_CHxCFG MUXID[5:0] 

/ MUXID[6:0]ᵝ ̆ ῀ ҹ DMA ̆ DMAMUX

֟ DMA ̆ 10-2.GD32C2x1 DMAMUX ῀Ḥ Ȃѿҩ DMAMUX

ҍ DMA └ Ȃ  

̔ MUXID[6:0]ṿҹ 0 ̆ DMA ⌠ DMAMUX ҉Ȃ

DMAMUXҌᾛ ѿҩ DMA ̂ MUXID[5:0] / MUXID[6:0]ғ ̃ ⌠ң

ҩҌ DMAMUX ҉Ȃ 

 

⌠ DMAMUX DMA DMA └ Ⱶ̆ ҩ DMA ̆ῤ

DMAMUX ⁞ 1Ȃ DMAMUX Ҋ ̆

DMAMUX_RM_CHxCFG NBR[4:0]ṿ ꜚ ⌠ ҬȂ EVGENᵝ

ᵝ̆ᶏ Ԋᴆ ₮̆↕ Ԋᴆ ₮╠̆DMA ҹ NBR[4:0] + 1Ȃ 

̔ DMAMUX x ᶏ ᵝ SYNCEN ᵝ Ԋᴆ ₮ᶏ ᵝ

EVGENᵝ ҹ 0 ̆ ῒ NBR[4:0]ᵝ Ȃ 

ᶏ  

DMAMUX x ᵬ Ҋ̆ ⌠ ῀Ḥ ҉

Ҋ ̆ DMA ⌠DMAMUX x ₮Ȃ ⌠DMAMUX

DMA DMA └ Ⱶ̆ ҩ DMA ῤ̆ DMAMUX



                                                            GD32C2x1Ύ 

164 
 

⁞ 1Ȃ DMAMUX Ҋ D̆MA ҍ DMAMUX

x ₮ ̆ ғ DMAMUX_RM_CHxCFG NBR[4:0]ṿ ꜚ

⌠ ҬȂѿҩ Ԋᴆ ᴰ NBR[4:0] + 1ҩ DMA ⌠ DMAMUX x

₮҉Ȃ 

10-2. ҹ NBR[4:0] = 4̆SYNCEN = 1̆EVGEN = 1̆SYNCP[1:0] = 0b01

ҽᶛȂ 

10-2.  

 

Reqx_in

Syncx_in

Evtx_out

4 3 2 1

Reqx_out

0
DMAMUX

4

DMA
DMA Ⱶ

Ԋᴆ

Ҋ Ԋᴆ

 

ᵝ DMAMUX_RM_CHxCFG SYNCEN ᵝ ᶏ DMAMUX x

Ȃ ῀Ḥ DMAMUX_RM_CHxCFG SYNCID[4:0]ᵝ ̆

10-4. ῀Ḥ Ȃ ῀Ḥ DMAMUX_RM_CHxCFG

SYNCP[1:0]ᵝ Ȃ 

̔ ῀Ԋᴆ ̆DMAMUX ῀҉ DMA ̆↕ ҩ ῀

Ԋᴆ ̆ӊ DMA ̆ Ҍᴪ ⌠ DMAMUX x

₮̆ ⌠ Ҋѿҩ ῀ԊᴆȂ 

Ԋᴆ ₮ 

ҩDMAMUX ѿҩ Ԋᴆ ₮Ḥ Evtx_out̆ ԍDMAMUX

Ҋ Ԋᴆ ₮ȂEvt0_out ~ Evt2_outḤ ԍ DMA Ȃ ᵝ

DMAMUX_RM_CHxCFG EVGEN ᵝ ᶏ DMAMUX x Ԋᴆ

₮̆ DMAMUX ꜚ ҹ NBR[4:0]ṿ ̆ ѿҩ Ԋᴆ̆ ₮ҹ

ѿҩ AHB ‖Ȃ 

10-3. Ԋᴆ ₮ҹ NBR[4:0] = 4̆SYNCEN = 0̆EVGEN = 1 ҽᶛȂ 
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10-3. Ԋᴆ ₮ 

Reqx_in

Reqx_out

Evtx_out

4 3 2 1

SYNCEN

DMAMUX

DMA

4 3 2 0 4 3 10 1 2 0

EVGEN
DMAMUX Ҋ Ԋᴆ

 

̔ EVGEN = 1ғ NBR[4:0] = 0 ↕̆ DMA Ⱶ ᴪ ₮ѿҩ ԊᴆȂ 

₮ 

DMAMUX Ҋ ӊ╠ ԅ Ԋᴆ̆↕ DMAMUX_RM_INTF

₮ ᵝ SOIFxᵝ ᵝȂ 

̔ DMA └ ̆ DMAMUX_RM_CHxCFG

SYNCEN ᵝҹ 0 DMAMUX x Ȃ ↕̆ ѿҩ

Ԋᴆ ̆ ԍ Ҍ⌠ DMA Ḥ ᴪ ₮ԊᴆȂ 

10.5.2. DMAMUX  

DMAMUX ῀Ԋᴆ ᴪ֟ DMA ȂDMAMUX

DMAMUX ȂDMA ῀Ḥ DMAMUX Ȃ

ҩ DMAMUX ѿҩῤ DMAMUX Ȃ 

῀Ḥ DMAMUX_RG_CHxCFG RGTP[1:0]ᵝ Ȃ

DMAMUX x ῀Ḥ DMAMUX_RG_CHxCFG TID[4:0]ᵝ

̆ 10-3. ῀Ḥ Ȃ ᵝ DMAMUX_RG_CHxCFG RGEN

ᵝ ᶏ DMAMUX xȂ 

DMAMUX  

῀Ԋᴆ ̆ DMAMUX x ֟ DMA ⌠ ₮

҉̆ ₮ ⌠ DMAMUX ῀҉Ȃ DMAMUX DMA DMA

└ Ⱶ̆ ҩ DMA ̆ῤ DMAMUX ⁞ 1Ȃ

DMAMUX Ҋ D̆MAMUX Ả ֟ DMA ̆ Ҋ
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ѿ ҩ ῀ Ԋ ᴆ ̆ DMAMUX ꜚ ҹ

DMAMUX_RG_CHxCFG NBRG[4:0]ᵝ ṿȂ 

̔ ῀Ԋᴆ ֟ DMA ҹ NBRG[4:0] + 1Ȃ DMAMUX

x RGENᵝҹ 0 ץ NBRG[4:0]ᵝ Ȃ 

₮ 

RGENᵝҹ 1̆DMAMUX x ᶏ ̆ ѿҩ ῀Ḥ ԅ̆

DMAMUX Ҋ ↕̆ DMAMUX_RG_INTF TOIFxᵝ

ᴆ ᵝץ ԅ ₮ԊᴆȂ 

̔ DMA └ ̆ DMAMUX_RG_CHxCFG

RGEN ᵝҹ 0 DMAMUX xȂ ↕̆ ѿҩ ῀Ԋᴆ ̆

ԍ Ҍ⌠ DMA Ḥ ᴪ ₮ԊᴆȂ 

10.5.3.  

Ҋץ DMAMUX y DMA x̔ 

1. DMA x ῏ ̆ ԅ DMA x ᶏ Ȃ 

2. DMAMUX y ῏ Ȃ 

3. DMA_CHxCTL CHENᵝ 1 ᶏ DMA xȂ 

10.5.4. Ҭ  

DMAMUX ң Ҭ Ԋᴆ̆ DMAMUX ₮Ԋᴆ̆

DMAMUX ₮ԊᴆȂ 

ҩҬ Ԋᴆ ѿҩҒ ᵝ̆Ғ ᵝ Ғ ᶏ ᵝȂ 10-1. Ҭ Ԋᴆ

ԅῒ ῏ Ȃ 

10-1. Ҭ Ԋᴆ 

Ҭ Ԋᴆ ᵝ ᵝ ᶏ ᵝ 

DMAMUX x҉

₮Ԋᴆ 

DMAMUX_RM_INT

F SOIFx

ᵝ 

DMAMUX_RM_INT

C SOIFCx

ᵝ 

DMAMUX_RM_CH

xCFG

SOIEβ 

DMAMUX y҉

₮Ԋᴆ 

DMAMUX_RG_INT

F TOIFy

ᵝ 

DMAMUX_RG_INT

C TOIFCy

ᵝ 

DMAMUX_RG_CH

xCFG

TOIEβ 

₮Ҭ  

DMAMUX ₮ ᵝ TOIFx ᵝ̆ ғ ₮Ҭ ᶏ ᵝ TOIEᵝ ᵝ̆

↕ᴪ֟ ѿҩ ₮Ҭ ȂΏ 1 ⌠ DMAMUX_RG_INTC ₮ ᵝ

TOIFCx ᴪ ₮ ᵝ TOIFxȂ 
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₮Ҭ  

DMAMUX ₮ ᵝ SOIFx ᵝ̆ ғ ₮Ҭ ᶏ ᵝ SOIE ᵝ

ᵝ̆↕ᴪ֟ ѿҩ ₮Ҭ ȂΏ 1⌠ DMAMUX_RM_INTC ₮

ᵝ SOIFCx ᴪ ₮ ᵝ SOIFxȂ 

10.5.5. DMAMUX  

DMAMUX ῀  

DMAMUX ῀ ԍ DMAMUX ̆ 10-2.GD32C2x1 

DMAMUX ῀Ḥ ̆ DMAMUX_RM_CHxCFG MUXID[6:0]ᵝ

DMAMUX x ῀Ȃ 

10-2.GD32C2x1 DMAMUX ῀Ḥ  

῀

MUXID[6:0] 
 

м Gen_reqx0 

н Gen_reqx1 

о Gen_reqx2 

п Gen_reqx3 

р ADC 

с Reserved 

т Reserved 

у Reserved 

ф Reserved 

мл I2C0_RX 

мм I2C0_TX 

мн I2C1_RX 

мо I2C1_TX 

мп Reserved 

мр Reserved 

мс SPI0_RX 

мт SPI0_TX 

му SPI1_RX 

мф SPI1_TX 

нл TIMER0_CH0 

нм TIMER0_CH1 

нн TIMER0_CH2 

но TIMER0_CH3 

нп TIMER0_TRIG 

нр TIMER0_UP 

нс TIMER0_COM 

нт Reserved 
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῀

MUXID[6:0] 
 

ну Reserved 

нф Reserved 

ол Reserved 

ом Reserved 

он TIMER2_CH0 

оо TIMER2_CH1 

оп TIMER2_CH2 

ор TIMER2_CH3 

ос TIMER2_TRIG 

от TIMER2_UP 

оу Reserved 

оф Reserved 

пл Reserved 

пм Reserved 

пн Reserved 

по Reserved 

пп TIMER15_CH0 

пр Reserved 

пс TIMER15_UP 

пт TIMER16_CH0 

пу Reserved 

пф TIMER16_UP 

рл USART0_RX 

рм USART0_TX 

рн USART1_RX 

ро USART1_TX 

рп USART2_RX 

рр USART2_TX 

῀  

DMAMUX x ῀ DMAMUX_RG_CHxCFG TID[4:0]ᵝ

̆ 10-3. ῀Ḥ Ȃ 

10-3. ῀Ḥ  

῀ TID[4:0]  

0 EXTI_0 

1 EXTI_1 

2 EXTI_2 

3 EXTI_3 

4 EXTI_4 

5 EXTI_5 
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῀ TID[4:0]  

6 EXTI_6 

7 EXTI_7 

8 EXTI_8 

9 EXTI_9 

10 EXTI_10 

11 EXTI_11 

12 EXTI_12 

13 EXTI_13 

14 EXTI_14 

15 EXTI_15 

16 Evtx_out0 

17 Evtx_out1 

18 Evtx_out2 

19 Reserved 

нл Reserved 

нм TIMER13_O 

нн Reserved 

но Reserved 

῀  

῀ DMAMUX_RM_CHxCFG SYNCID[4:0]ᵝ ̆ 10-4. 

῀Ḥ Ȃ 

10-4. ῀Ḥ  

῀ SYNCID[4:0]  

0 EXTI_0 

1 EXTI_1 

2 EXTI_2 

3 EXTI_3 

4 EXTI_4 

5 EXTI_5 

6 EXTI_6 

7 EXTI_7 

8 EXTI_8 

9 EXTI_9 

10 EXTI_10 

11 EXTI_11 

12 EXTI_12 

13 EXTI_13 

14 EXTI_14 

15 EXTI_15 

16 Evtx_out0 
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῀ SYNCID[4:0]  

17 Evtx_out1 

18 Evtx_out2 

19 Reserved 

нл Reserved 

нм TIMER13_O 

нн Reserved 

но Reserved 
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10.6. DMAMUX  

DMAMUX ̔0x4002 0800 

10.6.1. x ̂DMAMUX_RM_CHxCFG̃ 

x = 0é2̆ῒҬ xҹ  

Ẓ ̔0x00 + 0x04 * x 

ᵝṿ̔0x0000 0000 

̂32β ̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  SYNCID[4:0] NBR[4:0] SYNCP[1:0] SYNCEN 

 rw rw rw rw 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ  EVGEN SOIE Ḡ  MUXID[5:0] 

 rw rw  rw 

 

ᵝ/ᵝ    

31:29 Ḡ  Ḡ ᵝṿȂ 

28:24 SYNCID[4:0] ῀  

῀ Ȃ 

23:19 NBR[4:0] ᴰ DMA  

῀Ԋᴆӊ ̆ Ԋᴆ ₮ӊ╠̆ ᴰ ⌠DMA └ DMA

ҹNBR[4:0] + 1Ȃ 

ᵝ SYNCENᵝ EVGENᵝ Ȃ 

18:17 SYNCP[1:0] ῀  

00̔Ҍ Ԋᴆ 

01̔҉  

10̔Ҋ  

11̔҉ Ҋ  

16 SYNCEN ᶏ  

0̔  

1̔ᶏ  

15:10 Ḡ  Ḡ ᵝṿȂ 

9 EVGEN Ԋᴆ ₮ᶏ  

0̔ Ԋᴆ ₮ 

1̔ᶏ Ԋᴆ ₮ 

8 SOIE ₮Ҭ ᶏ  

0̔ Ҭ  
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1̔ᶏ Ҭ  

7:6 Ḡ  Ḡ ᵝṿȂ 

5:0 MUXID[5:0]  

DMAMUX DMA ῀ Ȃ 

10.6.2. Ҭ ᵝ ̂DMAMUX_RM_INTF̃ 

Ẓ ̔0x80 

ᵝṿ̔0x0000 0000 

̂32β ̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ  SOIF2 SOIF1 SOIF0 

 r r r 

 

ᵝ/ᵝ    

31:3 Ḡ  Ḡ ᵝṿȂ 

2 SOIF2 2 ₮Ԋᴆ ᵝ 

SOIF0 Ȃ 

1 SOIF1 1 ₮Ԋᴆ ᵝ 

SOIF0 Ȃ 

0 SOIF0 0 ₮Ԋᴆ ᵝ 

῀Ԋᴆ D̆MAMUX ṿ ԍNBR[4:0] ↕̆ ᵝ ᵝȂ 

DMAMUX_RM_INTC SOIFC0ᵝΏ1 ₮

Ȃ 

10.6.3. Ҭ ᵝ ̂DMAMUX_RM_INTC̃ 

Ẓ ̔0x084 

ᵝṿ̔0x0000 0000 

̂32β ̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ  SOIFC2 SOIFC1 SOIFC0 

 w w w 

 



                                                            GD32C2x1Ύ 

173 
 

ᵝ/ᵝ    

31:3 Ḡ  Ḡ ᵝṿȂ 

2 SOIFC2 2 ₮Ԋᴆ ᵝ 

SOIFC0 Ȃ 

1 SOIFC1 1 ₮Ԋᴆ ᵝ 

SOIFC0 Ȃ 

0 SOIFC0 0 ₮Ԋᴆ ᵝ 

Ώ1 DMAMUX_RM_INTF ₮ SOIF0Ȃ 

10.6.4. x ̂DMAMUX_RG_CHxCFG̃ 

x = 0é3̆ῒҬ xҹ  

Ẓ ̔0x100 + 0x04 * x 

ᵝṿ̔0x0000 0000 

̂32β ̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  NBRG[4:0] RGTP[1:0] RGEN 

 rw rw rw 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ  TOIE Ḡ  TID[4:0] 

 rw  rw 

 

ᵝ/ᵝ    

31:24 Ḡ  Ḡ ᵝṿȂ 

23:19 NBRG[4:0] ֟ DMA  

῀Ԋᴆӊ ̆ ֟ DMA ҹNBRG[4:0] + 1Ȃ 

̔ RGENᵝҹ0 Ώ ᵝ Ȃ 

18:17 RGTP[1:0] DMAMUX ῀  

00̔Ҍ Ԋᴆ 

01̔҉  

10̔Ҋ  

11̔҉ Ҋ  

16 RGEN DMAMUX xᶏ  

0̔ DMAMUX x 

1̔ᶏ DMAMUX x 

15:9 Ḡ  Ḡ ᵝṿȂ 

8 TOIE ₮Ҭ ᶏ  

0̔ Ҭ  
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1̔ᶏ Ҭ  

7:5 Ḡ  Ḡ ᵝṿȂ 

4:0 TID[4:0] ῀  

DMAMUX ῀ Ȃ 

10.6.5. Ҭ ᵝ ̂DMAMUX_RG_INTF̃ 

Ẓ ̔0x140 

ᵝṿ̔0x0000 0000 

̂32β ̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ  TOIF3 TOIF2 TOIF1 TOIF0 

 r r r r 

 

ᵝ/ᵝ    

31:3 Ḡ  Ḡ ᵝṿȂ 

3 TOIF3 DMAMUX 3 ₮ ᵝ 

TOIF0 Ȃ 

2 TOIF2 DMAMUX 2 ₮ ᵝ 

TOIF0 Ȃ 

1 TOIF1 DMAMUX 1 ₮ ᵝ 

TOIF0 Ȃ 

0 TOIF0 DMAMUX 0 ₮ ᵝ 

῀Ԋᴆ DMAMUX Ҋ ӊ╠ ̆↕ ᵝ ᵝȂ 

DMAMUX_RG_INTC TOIFC0ᵝΏ1 ₮

Ȃ 

10.6.6. Ҭ ᵝ ̂DMAMUX_RG_INTC̃ 

Ẓ ̔0x144 

ᵝṿ̔0x0000 0000 

̂32β ̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ  TOIFC3 TOIFC2 TOIFC1 TOIFC0 
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 w w w w 

 

ᵝ/ᵝ    

31:3 Ḡ  Ḡ ᵝṿȂ 

3 TOIFC3 DMAMUX 3 ₮ ᵝ 

TOIFC0 Ȃ 

2 TOIFC2 DMAMUX 2 ₮ ᵝ 

TOIFC0 Ȃ 

1 TOIFC1 DMAMUX 1 ₮ ᵝ 

TOIFC0 Ȃ 

0 TOIFC0 DMAMUX 0 ₮ ᵝ 

Ώ1 DMAMUX_RG_INTF ₮ TOIF0Ȃ 
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11. ̂ADC̃ 

 ׃ .11.1

MCU ҉ ԅ 12ᵝ ̂ADC̃̆ ץ ԍ 13ҩ

3ҩῤ ҉ Ḥ Ȃ ֓ ADC ̆ ̆

ץ ᵞ ᵝ ᵝ Ḡ ҬȂ ҉

ᴆ └ ץ ⁞ MCU ῏ Ȃ 

ԍ ȁ ADC ̆ ץ ױ ̆ ADC

Ȃ 

11.2. Һ  

Â ̔ 

͠ ADC № ̔12βȁ10βȁ8β ȁ 6β № ̕ 

͠ ̕ 

͠ Ữ ̔ ᵝ ᵞ ᵝ ̕ 

͠ DMA Ȃ 

Â ̔ 

-  CK_SYS ̆IRC48MDIV_PER̕ 

Â ῀ ̔ 

͠ 13ҩ ῀ ̕ 

͠ 1ҩῤ ᴰ ̂VSENSẼ̕  

͠ 1ҩῤ ῀ ̂VREFINT̃̕ 

͠ 1ҩῤ ῀ ̂VREFP̃  

Â ̔ 

͠ ᴆ̕ 

͠ ᴆ Ȃ 

Â ̔ 

͠ ҩ ̆ ѿ ↓ ̕ 

͠ ̆ ѿ ῀ ̕ 

͠ ̆ ῀ ̕ 

͠ ̕ 

Â ṿ ⱳ ̔ Ȃ 

Â Ҭ ֟ ̔ 

͠ ↓ ̕ 

͠ Ԋᴆ̕ 

Â ̔ 

͠ 16β ̕ 

 2x⌠256x̕׆̆ ͠

͠ 8β ᵝȂ 

Â ADC ῀ ̔VREFN ÒVIN ÒVREFPȂ 
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11.3. ῤ Ḥ  

11-1. ADC ₮ԅADC Ȃ 11-1. ADCῤ ₮ԅADCῤ Ḥ Ȃ 11-2. 

ADC ӈ ₮ԅADC Ȃ 

11-1. ADCῤ ῀/₮Ḥ  

ῤ Ḥ   

VSENSE ῤ ᴰ ₮  

VREFINT ῤ ₮  

ADC_WDx_OUT x ₮Ḥ ̆ ⌠TIMER (x=0,1,2) 

11-2. ADC ӈ 

  

VDDA ῀̆ ԍVDD 

VSSA ̆ ԍVSS 

VREFP ADC  

VREFN ADC  

ADCx_IN[12:0] 13  

̔VDDA VSSA №≢ ⌠VDD VSSȂ 
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11.4. ⱳ  

11-1. ADC  

ADC_IN0

ADC_IN1· · ·

ADC_IN12

GPIO

VSENSE

VREFP

VREFN

VDDA

VSSA

6~12bit
ε16 bitsζ

A
P
B
 

B
U
S

Ԋᴆ

Ҭ ֟

ADC 

Ҭ

SAR ADC

DRES[1:0] 
12, 10, 8, 6 bits

OVSS[3:0] 

OVSR[2:0]

OVSEN

TOVS

VREFINT

EOC

DMA
Trig select

E
X

T
I_

1
1

T
IM

E
R

2
_
C

H
1

T
IM

E
R

0
_
C

H
2

T
IM

E
R

0
_
C

H
1

T
IM

E
R

2
_
T

R
G

O

T
IM

E
R

0
_
C

H
0
  

S
W

R
C

S
T

T
IM

E
R

2
_
C

H
0

 

11.4.1.  

ԅ CK_SYS̆ADC ץ IRC48MDIV_PER№ ᶫȂᶏ

IRC48MDIV_PERHXTAL № ᵬҹADC ̆ ץ ᵞ ̆

ᵞⱳ ̆ADCׅḠ ᶃ ȂADC ҹ24MhzȂ 

ADC ֟ Ḥ ̆ ץ RCU Ȃ 

11.4.2. ADCᶏ  

ADC_CTL1 Ҭ ADCONᵝ ADC ᶏ ῏Ȃ ᵝҹ 0̆↕ ADC Ḡ

ᵝ Ȃҹԅ ̆ ADCONᵝҹ 0 ̆ADC ᴪ ῀ ȂADCᶏ

tST(ADC) ̆tST(ADC) ṿ ῏ DatasheetȂ 

11.4.3. ↓ 

ѿҩ ↓Ȃ 
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ADC ↓ 16ҩ Ȃ ҩ ҹ ȂADC_RSQ0 RL[3:0]ᵝ

ԅ ҩ ↓ ȂADC_RSQ0~ADC_RSQ2ԅ ↓ Ȃ 

11.4.4.  

 

Ҋ ĂDC_RSQ2 RSQ0[3:0]ᵝ ԅADC Ȃ ADCONβ

1̆ ѿ ᴆ ̆ADC ᴪ ѿҩ Ȃ 

11-2.  

CH2 CH2 CH2 CH2 CH2

EOC  

↓ ̆ ԍADC_RDATA Ҭ̆EOC ᴪ

1Ȃ EOCIEβ 1̆ ֟ ѿҩҬ Ȃ 

↓ ᴆ ̔ 

1. ḠADC_CTL0 DISRC SMᵝץ ADC_CTL1 CTNᵝҹ0̕ 

2. ADC_RSQ2 RSQ0[3:0]ᵝ ̕ 

3. ADC_SAMPTx ̕ 

4. ̆ ץ ADC_CTL1 ETERC ETSRCᵝ̕ 

5. SWRCSTᵝ̆ ҹ ↓֟ ѿҩ Ḥ ̕ 

6. ⌠EOC 1̕ 

ADC_RDATA׆ .7 Ҭ ADC ̕ 

8. Ώ0 EOC ᵝȂ 

̔ EOC 1 ̆ ѿҩCK_ADCῬ ADC Ȃ 

 

ADC_CTL1 CTNβ 1 ᶏץ Ȃ Ҋ̆ADC

RSQ0[3:0] Ȃ ADCONβ 1̆ѿ ᴆ ֟ ĂDC

ᴪ Ȃ Ḡ ADC_RDATA ҬȂ 

11-3.  

CH2 CH2 CH2 CH2 CH2 CH2

EOC

CH2

 

↓ ᴆ ̔ 

1. ADC_CTL1 CTNᵝҹ1̕ 
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2. ADC_RSQ2 RSQ0[3:0]ᵝ ̕ 

3. ADC_SAMPTx ̕ 

4. ̆ ADC_CTL1 ETERC ETSRCᵝ̕ 

5. SWRCSTᵝ̆ ↓֟ ѿҩ Ḥ ̕ 

6. EOC ᵝ 1̕ 

ADC_RDATA׆ .7 Ҭ ADC ̕ 

8. Ώ0 EOC ᵝ̕ 

9. ̆ 6~8Ȃ 

̔ EOC 1 ̆ ѿҩCK_ADCῬ ADC Ȃ 

ᶏץ DMA ᴰ ̆Ҍ EOC ᵝ̆ ᴆ Ҋ̔ 

1. ADC_CTL1 CTNᵝ DMAᵝҹ1̕ 

2. ADC_RSQ2 RSQ0[3:0]ᵝ ̕ 

3. ADC_SAMPTx ̕ 

4. ̆ ADC_CTL1 ETERC ETSRCᵝ̕ 

5. ‰ DMA ̆ ԍᴰ ADC_RDATA ̕ 

6. SWRCSTᵝ̆ ↓֟ ѿҩ Ȃ 

 

ץ ADC_CTL0 SMβ 1 ᶏ Ȃ Ҋ̆ADC

ADC_RSQ0~ADC_RSQ2 Ҭ Ȃѿ ADCONβ 1̆

ᴆ ֟ ̆ADC ᴪѿҩ ѿҩ ↓ Ȃ

Ữ ADC_RDATA ҬȂ ↓ ̆EOCβ 1Ȃ EOCIEβ

1̆ ֟ Ҭ Ȃ ↓ ᵬ Ҋ ̆ADC_CTL1 DMAβ ҹ

1Ȃ 

ADC_CTL1 CTNβ Ӟ 1̆ ↕ ↓ ӊ ̆ ҩ ꜚ

Ȃ 

11-4. ̆ғ  

CH2 CH1 CH5 CH7 CH10 CH9 CH2 CH1 · · ·

EOC

ѿҩ ↓ , RL=7

CH6 CH8

 

↓ ᴆ ̔ 

1. ADC_CTL0 SMᵝ ADC_CTL1 DMAᵝҹ 1̕ 

2. ADC_RSQx ADC_SAMPTx ̕ 

3. ̆ ADC_CTL1 Ҭ ETERC ETSRCᵝ̕ 

4. ‰ DMA ̆ ԍᴰ ADC_RDATA ̕ 

5. SWRCSTᵝ̆ ↓֟ ѿҩ ̕ 

6. EOC ᵝ 1̕ 

7. Ώ 0 EOC ᵝȂ 
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11-5. ̆ ᶏ  

CH2 CH1 CH5 CH7 CH6 CH2 CH1 · · ·

EOC

ѿҩ ↓ , RL=4

CH5 CH7 CH6 CH2

 

 

ԍ ↓̆ ADC_CTL0 DISRCᵝ 1 ̆ ↓ ᶏ Ȃ

Ҋ ץ ѿ nҩ ↓ ̂n<=8̆̃ ҩ ↓ ADC_RSQ0~RSQ2

↓ ѿ №Ȃ ṿ n ADC_CTL0 DISCNUM[2:0]ᵝ ₮Ȃ

ᴆ ̆ADC ᴪ ADC_RSQ0~RSQ2

Ҭ Ҋ nҩ ̆ ⌠ ↓Ҭ Ȃ ҩ ↓ ̆

EOCβ 1Ȃ EOCIEβ 1 ֟ ѿҩҬ Ȃ 

11-6.  

CH2 CH1 CH5 CH7 CH10 CH9 CH2 CH1 · · ·

EOC

ѿҩ ↓ , RL=7, DISNUM=2

CH6 CH8 CH5

 

↓ ᴆ ̔ 

1. ADC_CTL0 DISRCᵝ ADC_CTL1 DMAᵝҹ 1̕ 

2. ADC_CTL0 DISNUM[2:0]ᵝ̕ 

3. ADC_RSQx ADC_SAMPTx ̕ 

4. ̆ ADC_CTL1 Ҭ ETERC ETSRCᵝ̕ 

5. ‰ DMA ̆ ԍᴰ ADC_RDATA ̕ 

6. SWRCSTᵝ̆ ↓֟ ѿҩ ̕ 

7. ̆ 6̕ 

8. EOC ᵝ 1̕ 

9. Ώ 0 EOC ᵝȂ 

11.4.5. ṿ ⱳ  

0 

ADC_CTL0 RWD0ENβ 1 ᶏ ↓ 0ⱳ Ȃ ⱳ ԍ

ṿȂ ADC ᵞԍᵞ ṿ ԍ ṿ ̆

ADC_STAT WD0Eᵝ 1Ȃ WD0EIEβ 1̆ ֟ Ҭ Ȃ

ADC_WD0HT ADC_WD0LT ᵞ ṿȂῤ ӊ╠ ̆

ṿҍADC_CTL0 DALβ ῏ȂADC_CTL0 RWD0EN̆ 

WD0SC WD0CHSEL[3:0]ᵝ ץ 0 ѿ Ȃ 
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1/2 

1/2 ⱴ ̆ ץ ҩ ҩ ⱳ Ȃ 

ADC_WD1SR Ҭ AWD1CSᵝ Ҭ ᵝ̆ ᶏץ

1ⱳ ̆ ̆ ץ 2ⱳ Ȃ 1/2 /ᵞ ṿ ADC_WD1HT 

/ ADC_WD1LT ADC_WD2HT / ADC_WD2LT Ҭ Ȃ 

ADC_WDx_OUT₮Ḥ  

ҩ ᴪ ADC_WDx_OUT̂ x=0,1,2 Ḥ̃ ̆ Ḥ ̂TIMER̃

Ȃ Ҭ̆ ADC_WDx_OUT Ḥ ῒזḤ ᵬҹ ῀̂ETĨ

Ḥ ̂ ̂TIMER̃ ̃Ȃ 

ṿ ̆ADC_WDx_OUT Ḥ ᴪ ҹ 1Ȃ ᶏ ᴆ ԅ

WDxE ᵝ Ӟ̆Ҍᴪ ADC_WDx_OUTḤ Ȃ ⌠ ṿ ῤ ̆

ADC_WDx_OUTḤ ᴪ ᵝҹ 0Ȃ 

11.4.6. Ữ  

ADC_CTL1 DALβ Ữ Ȃ 

῀ ↓ ṿ ⁞ ԅ ADC_IOFFxҬ ӈ Ẓ ̆

ѿҩ ṿȂ ṿ ѿҩ ṿȂ 

11-7. 12β Ữ  

0 0 0 0 D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 D0

0 0 0 0D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 D0

DAL=0

DAL=1
 

11-8. 10ᵝ Ữ  

0 0 0 0 D9 D8 D7 D6 D5 D4 D3 D2 D1 D0 0 0

DAL=0

DAL=1

0 0 0 0D9 D8 D7 D6 D5 D4 D3 D2 D1 D0 0 0

 

11-9. 8β Ữ  

0 0 0 0 D7 D6 D5 D4 D3 D2 D1 D0 0 0 0 0

DAL=0

DAL=1

0 0 0 0D7 D6 D5 D4 D3 D2 D1 D0 0 0 0 0
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6ᵝ№ Ữ Ҍ ԍ 12ᵝ/10ᵝ/8ᵝ№ Ữ ̆ 11-10. 6β

Ữ Ȃ 

11-10. 6β Ữ  

0 0 0 0 0 0 0 0 0 0 D5 D4 D3 D2 D1 D0

D1 D0 0 00 0 0 0 0 0 0 0 D5 D4 D2

DAL=0

DAL=1

D3

 

11.4.7.  

ADCᶏ ҩ CK_ADC ῀ ̆ ץ ADC_SAMPT0

ADC_SAMPT1 SPTn[2:0]ᵝ Ȃ ҩ ץ Ҍ Ȃ 12β №

’Ҋ̆ = +12.5ҩ CK_ADC Ȃ 

ᶛ ̔ 

CK_ADC = 24MHz̆ ҹ2.5ҩ ̆ Ӈ ҹ ñ̔2.5+12.5òҩ CK_ADC

̆ 0.625usȂ 

11.4.8.  

῀ ҉ ץ ↓ Ȃ ↓ ADC_CTL1

ETSRC[2:0]ᵝ └Ȃ 

11-3. ↓  

ETSRC[2:0]   

000 TIMER2_CH1 

ᴆ  

001 TIMER0_CH2 

010 TIMER0_CH1 

011 TIMER2_TRGO 

100 TIMER0_CH0 

101 TIMER2_CH0 

110 EXTI_11 

111 SWRCST ᴆ  

11.4.9. DMA  

DMA ̆ ץ ADC_CTL1 DMAβ ᶏ ̆ ԍᴰ ↓ ҩ

ȂADC ↓ ѿҩ ֟ ѿҩ DMA ̆DMA ⌠

ץ ADC_RDATA׆ ᴰ ⌠ Ȃ 
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11.4.10. ADCῤ  

ADC ῀ 13ȁ14 15№≢ ⌠ ᴰ ȁVREFINTVREFP ῀Ȃ 

ADC_CTL1 TSVENβ 1 ᶏץ ᴰ Ȃ ᴰ ץ

ᴆ Ȃᴰ ₮ ADC Ȃ ᴰ

ҹ ts_temp̂ΐᵣ ṿ DatasheetȂ̃ ᴰ Ҍ ̆ ᵝTSVENβ ץ ῒ

ԍ Ȃ 

ᴰ ₮ ᴪ ̆ ԍ ֟ ̆

Ẓ Ҍ ҉ᴪ Ҍ ̂ 45ϲC̃Ȃῤ ᴰ ԍ ̆

Ҍ Ȃ ̆ ᶏ ѿҩ ᴰ ‰ ҩ

Ẓ Ȃ 

ᶏ ᴰ ̔ 

1. ᴰ ↓ ԍts_temp̕ 

2. ᵝADC_CTL1 TSVENβ ̆ᶏ ᴰ ̕ 

3. ᴆ ꜚADC ̕ 

4. ῤ ᴰ ₮ Vtemperaturĕ Ҋ Ὲ ₮ ̔ 

 ÁC= 
V25-Vtemperature

Avg_Slope
+25                          (11-1) 

Vtemperature̔ ᴰ ₮ Ȃ 

V25̔ ῤ ᴰ 25ÁC ₮ ̆ῖ ṿ ῏ DatasheetȂ 

Avg_Slope̔ ҍῤ ᴰ ₮ ṿ ̆ῖ ṿ ῏

datasheetȂ 

ADC_CTL1 INREFENᵝ 1 ᶏץ VREFINT Ȃῤ ̂VREFINT̃

ᶫԅѿҩ ̂ ‰̃ ₮ ADC ȂVREFINTῤ ⌠ADC_IN14῀

Ȃ 

VREFP ῤ ⌠ VREFPȂ № Ҍ VREFP ̆VREFP

ῤ ⌠VDDAȂ 

11.4.11. № ̂DRES̃ 

ADC_OVSAMPCTLҬ DRES[1:0]ᵝ № ҹ6ȁ8ȁ10ȁ12β Ȃ

ԍ ֓Ҍ ̆ ᶏץ ᵞ № Ȃ

ADCONβҹ0 ̆ ḱ DRES[1:0]ṿȂADC 12β ̆ῒᵩ ⌠

ᵞᵝ ₮ ҹ0Ȃ ᵞ № ⁞ ̆ 11-4. Ҍ

№ tCONV Ȃ 

11-4. Ҍ № tCONV  

DRES[1:0] 

ᵝ  

tCONV(ADC

) 

tCONV(ns) at 

fADC=24MHz 

tSMPL(min) 

(ADC ) 

tADC(ADC

) 

tADC(ns) at 

fADC=24MHz 

12 12.5 521ns 2.5 15 625ns 

10 10.5 438ns 2.5 13 542ns 
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8 8.5 354ns 2.5 11 458ns 

6 6.5 271ns 2.5 9 375ns 

11.4.12. ҉ ᴆ  

҉ ᴆ ᾝ ⁞ץ CPU Ȃ ҩ ̆ ҩ

̆ ₮ѿҩ16β Ȃῒ ҊῈ ₮̆ῒҬN M ṿ

ץ ȂDout̂ñ ADC ₮ nҩ Ḥ ̔ 

Result=
1

M
*В Dout(n)
N-1
n=0                             (11-2) 

҉ ᴆ ᾝ ңҩⱳ ̔ ᵝ Ȃ N ADC_OVSAMPCTL

OVSR[2:0]ᵝ ӈ̆ ṿ ҹ2x⌠256xȂ M ӈѿҩ 8β ̆

ADC_OVSAMPCTLOVSS[3:0]ᵝ Ȃ 

ᾝ ѿҩ 20β ̂256*12ᵝ̃ ṿȂ ᾢ̆ ҩṿ ̆ ᵝ

▼ᵩ №Ῥ ѿҩ ᵌṿ̆ ᵝᴪ ֽ̆Ḡ ᵞ 16β ᵝᵬҹ

ṿᴰ῀ ҬȂ 

11-11. 20ᵝ⌠16β  

 20ᵝ

19 15 11 7 3 0

15 11 7 3 0

ᵝ

ԓ῀

 

̔ ᵝ Ҭ 16β ̆ Ӈ ᵝ ᴪ Ȃ 

11-12. 5β ᶛ ѿҩ׆ 20ᵝ ṿ 16ᵝ ṿ ᶛ

Ȃ 
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11-12. 5β ᶛ 

2 A C D 620ᵝ

19 15 11 7 3 0

1 5 6 6

15 11 7 3 0

ԓ῀ ᵌṿץ

5ᵝӊ

 

11-5. NM ₮ṿ̂ № ̃ ₮ԅN M ̆

∆ ṿҹ0xFFFȂ 

11-5. NM ₮ṿ̂ № ̃ 

‰ ̆ Ҍᴪ ̔ ҩ ↓ Ҭ

ׅ Ḡ Ȃ Nҩ ᴪ֟ ѿҩ ̆ѿҩ ᴇ ҹ̔ 

NĬtADC=NĬ(tSMPL+tCONV)                              (11-3) 

11.5. Ҭ  

ҊᴋѿҩԊᴆץ ֟ץ Ҭ ̔ 

Â ↓ ̕ 

Â Ԋᴆ̕ 

Ҭ ᶏ ᵝ ᶏ ᶏ Ȃ 

  

Oversa 

mpling 

ratio 

Max 

Raw 

data 

No-

shift 

OVSS= 

0000 

1-bit 

shift 

OVSS= 

0001 

2-bit 

shift 

OVSS= 

0010 

3-bit 

shift 

OVSS= 

0011 

4-bit 

shift 

OVSS= 

0100 

5-bit 

shift 

OVSS= 

0101 

6-bit 

shift 

OVSS= 

0110 

7-bit 

shift 

OVSS= 

0111 

8-bit 

shift 

OVSS= 

1000 

2x 0x1FFE 0x1FFE 0x0FFF 0x07FF 0x03FF 0x01FF 0x00FF 0x007F 0x003F 0x001F 

4x 0x3FFC 0x3FFC 0x1FFE 0x0FFF 0x07FF 0x03FF 0x01FF 0x00FF 0x007F 0x003F 

8x 0x7FF8 0x7FF8 0x3FFC 0x1FFE 0x0FFF 0x07FF 0x03FF 0x01FF 0x00FF 0x007F 

16x 0xFFF0 0xFFF0 0x7FF8 0x3FFC 0x1FFE 0x0FFF 0x07FF 0x03FF 0x01FF 0x00FF 

32x 0x1FFE0 0xFFE0 0xFFF0 0x7FF8 0x3FFC 0x1FFE 0x0FFF 0x07FF 0x03FF 0x01FF 

64x 0x3FFC0 0xFFC0 0xFFE0 0xFFF0 0x7FF8 0x3FFC 0x1FFE 0x0FFF 0x07FF 0x03FF 

128x 0x7FF80 0xFF80 0xFFC0 0xFFE0 0xFFF0 0x7FF8 0x3FFC 0x1FFE 0x0FFF 0x07FF 

256x 0xFFF00 0xFF00 0xFF80 0xFFC0 0xFFE0 0xFFF0 0x7FF8 0x3FFC 0x1FFE 0x0FFF 
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11.6. ADC  

ADC ̔0x4001 2400 

11.6.1. ̂ADC_STAT̃ 

Ẓ ̔0x00 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

WD2E WD1E Ḡ  

rc_w0 rc_w0  

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ  STRC Ḡ  EOC WD0E 

 rc_w0  rc_w0 rc_w0 

 

ᵝ/ᵝ    

31 WD2E 2Ԋᴆ  

0̔ 2Ԋᴆ 

1̔ 2Ԋᴆ  

ADC_WD2HT ADC_WD2LT ṿ ᴆ 1̆

ᴆΏ 0 Ȃ 

30 WD1E 1Ԋᴆ  

0̔ 1Ԋᴆ 

1̔ 1Ԋᴆ  

ADC_WD1HT ADC_WD1LT ṿ ᴆ 1̆

ᴆΏ 0 Ȃ 

29:5 Ḡ  Ḡ ᵝṿȂ 

4 STRC ↓  

0̔ ↓  

1̔ ↓  

↓ ᴆ ᵝ̆ ᴆΏ 0 Ȃ 

3:2 Ḡ  Ḡ ᵝṿȂ 

1 EOC ↓  

0̔ ↓  

1̔ ↓  

↓ ᴆ ᵝ̆ ᴆΏ 0 ADC_RDATA Ȃ 

0 WD0E Ԋᴆ 0  

0̔ 0Ԋᴆ 

1̔ 0Ԋᴆ  
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ADC_WD0LT ADC_WD0HT ṿ ᴆ 1̆

ᴆΏ 0 Ȃ 

11.6.2. └ 0̂ ADC_CTL0̃ 

Ẓ ̔0x04 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

WD2EIE WD1EIE Ḡ  DRES [1:0] RWD0EN Ḡ  

rw rw  rw rw  

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

DISNUM [2:0] Ḡ  DISRC Ḡ  WD0SC SM Ḡ  WD0EIE EOCIE Ḡ  WD0CHSEL[3:0] 

rw  rw  rw rw  rw rw  rw 

 

ᵝ/ᵝ    

31 WD2EIE WD2EҬ ᶏ  

0̔WD2EҬ  

1̔WD2EҬ ᶏ  

30 WD1EIE WD1EҬ ᶏ  

0̔WD1EҬ  

1̔WD1EҬ ᶏ  

29:26 Ḡ  Ḡ ᵝṿȂ 

25:24 DRES[1:0] ADC№  

00̔12ᵝ 

01̔10ᵝ 

10̔8ᵝ 

11̔6ᵝ 

23 RWD0EN ↓ 0ᶏ  

0̔ ↓ 0  

1̔ ↓ 0ᶏ  

22:16 Ḡ  Ḡ ᵝṿȂ 

15:13 DISNUM[2:0] Ҋ  

DISNUM[2:0]+1 

12 Ḡ  Ḡ ᵝṿȂ 

11 DISRC ↓  

0̔ ↓  

1̔ ↓ ᶏ  
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10 Ḡ  Ḡ ᵝṿȂ 

9 WD0SC Ҋ̆ 0 ҩ  

0̔ 0  

1̔ 0  

8 SM  

0̔  

1̔ ᶏ  

7 Ḡ  Ḡ ᵝṿȂ 

6 WD0EIE WD0EҬ ᶏ  

0̔WD0EҬ  

1̔WD0EҬ ᶏ  

5 EOCIE EOCҬ ᶏ  

0̔EOCҬ  

1̔EOCҬ ᶏ  

4 Ḡ  Ḡ ᵝṿȂ 

3:0 WD0CHSEL[3:0] 0  

0000: ADC 0 

0001: ADC 1 

0010: ADC 2 

0011: ADC 3 

0100: ADC 4 

0101: ADC 5 

0110: ADC 6 

0111: ADC 7 

1000: ADC 8 

1001: ADC 9 

1010: ADC 10 

1011: ADC 11 

1100: ADC 12 

1101: ADC 13 

1110: ADC 14 

1111: ADC 15 

̔ 

1. ADC ῀ 13ȁ14 15№≢ ⌠ ᴰ ȁVREFINT VREFP

῀Ȃ 

11.6.3. └ 1̂ ADC_CTL1̃ 

Ẓ ̔0x08 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 
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31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  INREFEN TSVEN SWRCST Ḡ  ETERC ETSRC [2:0] Ḡ  

   rw rw rw  rw rw  

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ  DAL Ḡ  DMA Ḡ  CTN ADCON 

 rw  rw  rw rw 

 

ᵝ/ᵝ    

31:25 Ḡ  Ḡ ᵝṿȂ 

24 INREFEN ῤ ̂VREFINT̃ᶏ  

0̔ῤ  

1̔ῤ ᶏ  

⌠ ADC ῀ 14 

23 TSVEN ᴰ ₮ ᶏ  

0̔ ᴰ ₮  

1̔ ᴰ ₮ ᶏ  

⌠ ADC ῀ 13 

22 SWRCST ↓ ᴆ ꜚ  

ETSRC 111̆ ᵝ ó1ô ↓ Ȃ ᴆ ᵝ̆ ᴆ ̆

̆ ᴆ Ȃ 

21 Ḡ  Ḡ ᵝṿȂ 

20 ETERC ↓ ᶏ  

0̔ ↓  

1̔ ↓ ᶏ  

19:17 ETSRC[2:0] ↓  

000̔ 2 CH1 

001̔ 0 CH2 

010̔ 0 CH1 

011̔ 2 TRGO 

100̔ 0 CH0 

101̔ 2 CH0 

110̔Ҭ 11 

111̔ ᴆ  

16:12 Ḡ  Ḡ ᵝṿȂ 

11 DAL  

0̔ ᵞ ᵝ  

1̔ ᵝ  

10:9 Ḡ  Ḡ ᵝṿȂ 

8 DMA DMA ᶏ   
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0̔DMA  

1̔DMA ᶏ  

7:2 Ḡ  Ḡ ᵝṿȂ 

1 CTN  

0̔  

1̔ᶏ  

0 ADCON ADC 

ᵝ׆ó0ôó1ô ADCȂ ᵝ ᵝץ ̆Ҍ

ῒזᵝֽֽ ᵝΏó1ô̆ Ȃ 

0̔ ADC῏  

1̔ᶏ ADC 

11.6.4. 0̂ ADC_SAMPT0̃ 

Ẓ ̔0x0C 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  SPT15[2:0] 

     rw 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

SPT15[0] SPT14[2:0] SPT13[2:0] SPT12[2:0] SPT11[2:0] SPT10[2:0] 

rw rw rw rw rw rw 

 

ᵝ/ᵝ    

31:18 Ḡ  Ḡ ᵝṿȂ 

17:15 SPT15[2:0] SPT10[2:0]  

14:12 SPT14[2:0] SPT10[2:0]  

11:9 SPT13[2:0] SPT10[2:0]  

8:6 SPT12[2:0] SPT10[2:0]  

5:3 SPT11[2:0] SPT10[2:0]  

2:0 SPT10[2:0]  

000̔ ҹ2.5  

001̔ ҹ3.5  

010̔ ҹ7.5  

011̔ ҹ12.5  

100̔ ҹ19.5  

101̔ ҹ39.5  

110̔ ҹ79.5  
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111̔ ҹ 160.5  

11.6.5. 1̂ ADC_SAMPT1̃ 

Ẓ ̔0x10 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  SPT9[2:0] SPT8[2:0] SPT7[2:0] SPT6[2:0] SPT5[2:1] 

 rw rw rw rw rw 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

SPT5[0] SPT4[2:0] SPT3[2:0] SPT2[2:0] SPT1[2:0] SPT0[2:0] 

rw rw rw rw rw rw 

 

ᵝ/ᵝ    

31:30 Ḡ  Ḡ ᵝṿȂ 

29:27 SPT9[2:0] SPT0[2:0]  

26:24 SPT8[2:0] SPT0[2:0]  

23:21 SPT7[2:0] SPT0[2:0]  

20:18 SPT6[2:0] SPT0[2:0]  

17:15 SPT5[2:0] SPT0[2:0]  

14:12 SPT4[2:0] SPT0[2:0]  

11:9 SPT3[2:0] SPT0[2:0]  

8:6 SPT2[2:0] SPT0[2:0]  

5:3 SPT1[2:0] SPT0[2:0]  

2:0 SPT0[2:0]  

000̔ ҹ2.5  

001̔ ҹ3.5  

010̔ ҹ7.5  

011̔ ҹ12.5  

100̔ ҹ19.5  

101̔ ҹ39.5  

110̔ ҹ79.5  

111̔ ҹ 160.5  

11.6.6. 0 ṿ ̂ADC_WD0HT̃ 

Ẓ ̔0x24 
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ᵝṿ̔0x0000 0FFF 

̂32ᵝ̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ  WD0HT[11:0] 

 rw 

 

ᵝ/ᵝ    

31:12 Ḡ  Ḡ ᵝṿȂ 

11:0 WD0HT[11:0] 0 ᶷ ṿ 

֓ᵝ ӈԅ 0 ṿȂ 

11.6.7. 0γ ṿ ̂ADC_WD0LT̃ 

Ẓ ̔0x28 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ  WD0LT[11:0] 

 rw 

 

ᵝ/ᵝ    

31:12 Ḡ  Ḡ ᵝṿȂ 

11:0 WD0LT[11:0] 0ᵞᶷ ṿ 

֓ᵝ ӈԅ 0 ᵞ ṿȂ 

11.6.8. ↓ 0̂ ADC_RSQ0̃ 

Ẓ ̔0x2C 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  RL[3:0] Ḡ  RSQ15[3:1] 

 rw  rw 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

RSQ15[0] Ḡ  RSQ14[3:0] Ḡ  RSQ13[3:0] Ḡ  RSQ12[3:0] 
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rw  rw  rw  rw 

 

ᵝ/ᵝ    

31:24 Ḡ  Ḡ ᵝṿȂ 

23:20 RL[3:0] ↓  

↓Ҭ ҹ RL[3:0]+1Ȃ 

19 Ḡ  Ḡ ᵝṿȂ 

18:15 RSQ15[3:0] RSQ0[3:0]  

14 Ḡ  Ḡ ᵝṿȂ 

13:10 RSQ14[3:0] RSQ0[3:0]  

9 Ḡ  Ḡ ᵝṿȂ 

8:5 RSQ13[3:0] RSQ0[3:0]  

4 Ḡ  Ḡ ᵝṿȂ 

3:0 RSQ12[3:0] RSQ0[3:0]  

11.6.9. ↓ 1̂ ADC_RSQ1̃ 

Ẓ ̔0x30 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  RSQ11[3:0] Ḡ  RSQ10[3:0] Ḡ  RSQ9[3:1] 

 rw  rw  rw 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

RSQ9[0] Ḡ  RSQ8[3:0] Ḡ  RSQ7[3:0] Ḡ  RSQ6[3:0] 

rw  rw  rw  rw 

 

ᵝ/ᵝ    

31:29 Ḡ  Ḡ ᵝṿȂ 

28:25 RSQ11[3:0] RSQ0[3:0]  

24 Ḡ  Ḡ ᵝṿȂ 

23:20 RSQ10[3:0] RSQ0[3:0]  

19 Ḡ  Ḡ ᵝṿȂ 

18:15 RSQ9[3:0] RSQ0[3:0]  

14 Ḡ  Ḡ ᵝṿȂ 
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13:10 RSQ8[3:0] RSQ0[3:0]  

9 Ḡ  Ḡ ᵝṿȂ 

8:5 RSQ7[3:0] RSQ0[3:0]  

4 Ḡ  Ḡ ᵝṿȂ 

3:0 RSQ6[3:0] RSQ0[3:0]  

11.6.10. ↓ 2̂ ADC_RSQ2̃ 

Ẓ ̔0x34 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  RSQ5[3:0] Ḡ  RSQ4[3:0] Ḡ  RSQ3[3:1] 

  rw  rw  rw 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

RSQ3[0] Ḡ  RSQ2[3:0] Ḡ  RSQ1[3:0] Ḡ  RSQ0[3:0] 

rw  rw  rw  rw 

 

ᵝ/ᵝ    

31:30 Ḡ  Ḡ ᵝṿȂ 

29:25 RSQ5[3:0] RSQ0[3:0]  

24 Ḡ  Ḡ ᵝṿȂ 

23:20 RSQ4[3:0] RSQ0[3:0]  

19 Ḡ  Ḡ ᵝṿȂ 

18:15 RSQ3[3:0] RSQ0[3:0]  

14 Ḡ  Ḡ ᵝṿȂ 

13:10 RSQ2[3:0] RSQ0[3:0]  

9 Ḡ  Ḡ ᵝṿȂ 

8:5 RSQ1[3:0] RSQ0[3:0]  

4 Ḡ  Ḡ ᵝṿȂ 

3:0 RSQ0[3:0]  

Ώ῀ ֓ᵝ ↓ nҩ ̂ ҹ 0..15̃ 

11.6.11. ̂ADC_RDATÃ 

Ẓ ̔0x4C 
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ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

RDATA [15:0] 

r 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 RDATA[15:0]  

֓ᵝ ԅ ̆ Ȃ 

11.6.12. 1 ̂ADC_WD1SR̃ 

Ẓ ̔0x50 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

  

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

AWD1CS[15:0] 

rw 

 

ᵝ/β    

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 AWD1CS[15:0] 1  

֓ᵝ ᴆ ᵝ ᵝ̆ ᶏױ 1Ḡ ῀ Ȃ 

AWD1CS[n] = 0̔ADC ῀ nҌ 1Ḡ Ȃ 

AWD1CS[n] = 1̔ADC ῀ n 1Ḡ Ȃ 

AWD1CS[15:0] = 000..0̆ 1 Ȃ 

̔ 

1̃ AWD1CSβ 1ⱳ ̆ ADC_RSQn

ADC_ISQ Ҭ ̕ 

2̃ ADC ῀ 13ȁ14 15№≢ ⌠ ᴰ ȁVREFINTVREFP ῀Ȃ 

11.6.13. 2 ̂ADC_WD2SR̃ 

Ẓ ̔0x54 

ᵝṿ̔0x00000000 
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̂32ᵝ̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

  

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

AWD2CS[15:0] 

rw 

 

Bits Fields Descriptions 

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 AWD2CS[15:0] 2  

֓ᵝ ᴆ ᵝ ᵝ̆ ᶏױ 2Ḡ ῀ Ȃ 

AWD2CS[n] = 0̔ADC ῀ nҌ 2Ḡ Ȃ 

AWD2CS[n] = 1̔ADC ῀ n 2Ḡ Ȃ 

AWD2CS[15:0] = 000..0̆ 2 Ȃ 

̔ 

1̃ AWD2CSβ 2ⱳ ̆ ADC_RSQn

ADC_ISQ Ҭ ̕ 

2̃ ADC ῀ 13ȁ14 15№≢ ⌠ ᴰ ȁVREFINTVREFP ῀Ȃ 

11.6.14. 1 ṿ ̂ADC_WD1HT̃ 

Ẓ ̔0x58 

ᵝṿ̔0x0000 0FFF 

̂32ᵝ̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ  WD1HT[11:0] 

 rw 

 

ᵝ/β    

31:12 Ḡ  Ḡ ᵝṿȂ 

11:0 WD1HT[11:0] 1 ᶷ ṿ 

֓ᵝ ӈԅ 1 ṿȂ 

11.6.15. 1γ ṿ ̂ADC_WD1LT̃  

Ẓ ̔0x5C 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 
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31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ  WD1LT[11:0] 

 rw 

 

ᵝ/β    

31:12 Ḡ  Ḡ ᵝṿȂ 

11:0 WD1LT[11:0] 1γ ᶷ ṿ 

֓ᵝ ӈԅ 1 ᵞ ṿȂ 

11.6.16. 2 ṿ ̂ADC_WD2HT̃ 

Ẓ ̔0x60 

ᵝṿ̔0x0000 0FFF 

̂32ᵝ̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

  

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ  WD2HT[11:0] 

 rw 

 

ᵝ/β    

31:12 Ḡ  Ḡ ᵝṿȂ 

11:0 WD2HT[11:0] 2 ᶷ ṿ 

֓ᵝ ӈԅ 2 ṿȂ 

11.6.17. 2γ ṿ ̂ADC_WD2LT̃ 

Ẓ ̔0x64 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ  WD2LT[11:0] 

 rw 

 

ᵝ/β    
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31:12 Ḡ  Ḡ ᵝṿȂ 

11:0 WD2LT[11:0] 2γ ᶷ ṿ 

֓ᵝ ӈԅ 2 ᵞ ṿȂ 

11.6.18. └ ̂ADC_OVSAMPCTL̃ 

Ẓ ̔0x80 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ  TOVS OVSS[3:0] OVSR[2:0] Ḡ  OVSEN 

 rw rw rw  rw 

 

ᵝ/β    

31:10 Ḡ  Ḡ ᵝṿȂ 

9 TOVS  

ᵝ ᴆ ᵝ Ȃ 

0̔ ѿ  

1̔ ԍ ѿ ̆ ̂OVSR[2:0]̃

‗ Ȃ 

̔ ADCON=0 Ṝ ᾛ ᴆ ᵝ Ώ ᵬ̂ Ḡ

̃Ȃ 

8:5 OVSS[3:0] ᵝ 

ᵝ ᴆ ᵝ Ȃ 

0000̔Ҍ ᵝ 

0001̔ 1β  

0010̔ 2β  

0011̔ 3β  

0100̔ 4β  

0101̔ 5β  

0110̔ 6β  

0111̔ 7β  

1000̔ 8β  

ῒᵩṿ Ḡ  

̔ ADCON=0 Ṝ ᾛ ᴆ ᵝ Ώ ᵬ̂ Ḡ

̃Ȃ 

4:2 OVSR[2:0]  

֓ᵝ ӈԅ . 

000̔2x 
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001̔4x 

010̔8x 

011̔16x 

100̔32x 

101̔64x 

110̔128x 

111̔256x 

̔ ADCON=0 Ṝ ᾛ ᴆ ᵝ Ώ ᵬ̂ Ḡ

̃Ȃ 

1 Ḡ  Ḡ ᵝṿȂ 

0 OVSEN ᶏ  

ᵝ ᴆ ᵝ Ȃ 

0̔  

1̔ ᶏ  

̔ ADCON=0 Ṝ ᾛ ᴆ ᵝ Ώ̂ Ḡ

̃Ȃ 
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12. ̂WDGT̃ 

̂WDGT̃ ѿҩ ᴆ ̆ ᴆ Ȃ ҉

ңҩ ̆ ̂FWDGT̃ ̂WWDGT̃Ȃ

ᶏױ ̆ ᶫԅ ῃ ‰ └Ȃңҩ ‗

ᴆ Ȃ 

ῤ ṿ ⌠ԅ ̆ᴪ ѿҩ ᵝ̂ ԍ

̆ᴪ֟ ѿҩҬ ̃Ȃ ᵬ Ṝ Ảץ

Ȃ 

12.1. ̂FWDGT̃ 

 ׃ .12.1.1

̂FWDGT̃ ̂IRC32K̃Ȃ ᶏҺ ̆FWDGTɰ

Ḡ ᵬ ̆ ԍ ғ Ҍ Ȃ 

ῤ Ҋ ṿ ⌠0̆ ᴪ֟ ѿҩ ᵝȂᶏ

ΏḠ ⱳ ץ ᾧ ṿ Ȃ 

12.1.2. Һ  

Â 12ᵝ Ҋ ̕ 

Â ᶏ ̆ Ҋңץ ’Ҋᴪ֟ ᵝ̔ 

͠ ⌠0 ֟ ᵝ̕ 

͠ ṿ ԍ ṿ ̆ ᴪ֟ ᵝ̕ 

Â ̆ Һ ̂ᶛ Ҋ̃ ׅ

ᵬ̕ 

Â ᴆ └ᵝ̆ └ ҉ ꜚ ꜚ ̕ 

Â ץ Ҋ Ả ᵬȂ 

12.1.3. ⱳ  

ѿҩ8 № ѿҩ12ᵝ Ҋ ⁞ Ȃ 12-1. 

ҹ ⱳ Ȃ 
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12-1.  

 

IRC32K ᵝ  
№

/4/8é/256

 12ᵝ Ҋ ⁞

 

ⱴ
 

└  

ⱴ  

: PUD  

: PUD 

CNT>WIN

ⱴ
ᵝ

:WUD

 

└ ̂FWDGT_CTL̃ҬΏ0xCCCC ץ ̆ Ҋ

Ȃ ⌠0x000̆֟ ѿ ᵝȂ 

ᴋᵥ Ṝ FWDGT_CTLҬΏ0xAAAA ץ ̆ ṿ ԍ

̂FWDGT_RLD̃Ȃ ᴆ ץ ṿ ⌠0x000ӊ╠ ץ

֟ ᵝȂ 

Ӟ ᵬҹ ̆ ̂FWDGT_WND̃

Ҭ ṿ Ȃ ᵬ ̆ ṿ ԍ

̂FWDGT_WNDҬ̃ Ữ ṿ̆ ᴪ ᵝȂFWDGT_WND ṿ 0x00000FFF̆

ץ Ώ ̆ Ӈ ῏ Ȃ ṿѿ ̆ ᴪ

ѿ ⱴ ꜚᵬ̆ Ҋ ⁞ ҹFWDGT_RLDҬ ṿ̆ ᵝ №

Ȃ 

Ҭ ԅľ ᴆ Ŀⱳ ̆ Ӈ ҉ Ṝ

ꜚ Ȃҹԅ ᾧ ᵝ̆ ᴆ ⌠0x000ӊ╠ Ȃ 

№ ̂FWDGT_PSC̃ȁFWDGT_WND FWDGT_RLD ΏḠ ⱳ Ȃ

Ώ ⌠ ֓ ӊ╠̆ Ώ0x5555⌠FWDGT_CTLҬȂΏῒזᴋᵥṿ⌠FWDGT_CTL

Ҭ ᴪῬ ꜚ ֓ ΏḠ Ȃ FWDGT_PSCȁFWDGT_WND FWDGT_RLD

̆FWDGT_STAT ᵝ 1Ȃ 

DBGҬ └ 0̂DBG_CTL0̃Ҭ FWDGT_HOLDᵝ 0̆ ᶏCortexÊ-M23ῤ

Ả ̂ Ҋ̃ ᶭ ᵬȂ FWDGT_HOLDᵝ 1̆

ҊẢ ᵬȂ 
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12-1. 32kHẑIRC32K̃ /  

№  PSC[2:0] ᵝ 
̂ms̃

RLD[11:0]=0x000 

̂ms̃

RLD[11:0]=0xFFF 

1 / 4 000 0.03125 511.90625 

1 / 8 001 0.03125 1023.78125 

1 / 16 010 0.03125 2047.53125 

1 / 32 011 0.03125 4095.03125 

1 / 64 100 0.03125 8190.03125 

1 / 128 101 0.03125 16380.03125 

1 / 256 110 111 0.03125 32760.03125 

‰IRC32K ᶏץ ⱴ Ȃ 

̔ reload ᵬӊ ̆ ῀deepsleep / standby ̆

ᴆ ̆ reload פ deepsleep / standby Ҭפ ῀̂3ҩ̃҉ץIRC32K

Ȃ 
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12.1.4. FWDGT  

FWDGT ̔0x4000 3000 

└ ̂FWDGT_CTL̃ 

Ẓ ̔0x00 

ᵝṿ̔0x0000 0000 

ץ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

CMD[15:0] 

w 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 CMD[15:0] Ώ̆Ώ῀Ҍ ṿ ֟ Ҍ ⱳ  

0x5555̔῏ FWDGT_PSCȁFWDGT_RLDFWDGT_WNDΏḠ  

0xCCCC̔ Ȃ ⁞⌠0 ֟ Ҭ  

0xAAAA̔  

№ ̂FWDGT_PSC̃ 

Ẓ ̔0x04 

ᵝṿ̔0x0000 0000 

ץ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2  1 0 

Ḡ  PSC[2:0] 

 rw 

 

ᵝ/ᵝ    

31:3 Ḡ  Ḡ ᵝṿȂ 

2:0 PSC[2:0] № ȂΏ ֓ᵝӊ╠ FWDGT_CTLΏ

0x5555ΏḠ Ȃ Ώ ҩ Ҭ F̆WDGT_STAT PUDβ

1̆ ṿ Ȃ 

000̔1 / 4 

001̔1 / 8 

010̔1 / 16 
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011̔1 / 32 

100̔1 / 64 

101̔1 / 128 

110̔1 / 256 

111̔1 / 256 

ᶏ ₃ҩ № ̆ № ṿӊ╠ ⌠PUDβ 0Ȃ

ԅ № Ҭ ṿ ̆ ף ӊ╠Ҍ PUDṿ Ȃ 

̂FWDGT_RLD̃ 

Ẓ ̔0x08 

ᵝṿ̔0x0000 0FFF 

ץ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ  RLD [11:0] 

 rw 

 

ᵝ/ᵝ    

31:12 Ḡ  Ḡ ᵝṿȂ 

11:0 RLD[11:0] ṿȂ FWDGT_CTL Ώ῀0xAAAA

Ṝ̆ ҩṿᴪ ⌠ ҬȂ 

֓ᵝ ΏḠ ⱳ Ȃ Ώ ֓ᵝӊ╠ FWDGT_CTL ҬΏ0x5555Ȃ Ώ

ҩ Ҭ̆FWDGT_STAT RUDᵝ ׆1̆ Ҭ

ᴋᵥṿ Ȃ 

ᶏ ₃ҩ ṿ̆ ṿӊ╠ ⌠RUDᵝ 0Ȃ ԅ

ṿ ̆ ף ӊ╠Ҍ RUDṿ ̂ ῀

╠ RUDṿ ̃Ȃ 

̂FWDGT_STAT̃ 

Ẓ ̔0x0C 

ᵝṿ̔0x0000 0000 

ץ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

 WUD RUD PUD 

 r r r 
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ᵝ/ᵝ    

31:3 Ḡ  Ḡ ᵝṿȂ 

2 WUD ṿ Ȃ 

FWDGT_WND Ώ ᵬ ̆ ᵝ 1̆ FWDGT_WND ᴋᵥ

ṿ Ȃ 

1 RUD ṿ Ȃ 

FWDGT_RLD Ώ ᵬ ̆ ᵝ 1̆ FWDGT_RLD ᴋᵥṿ

Ȃ FWDGT_RLD ̆ ᵝ ᴆ Ȃ 

0 PUD № ṿ Ȃ 

FWDGT_PSC Ώ ᵬ ̆ ᵝ 1̆ FWDGT_PSC ᴋᵥṿ

Ȃ FWDGT_PSC ̆ ᵝ ᴆ Ȃ 

̂FWDGT_WND̃ 

Ẓ ̔0x10 

ᵝṿ̔0x0000 0FFF 

ץ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ  WND[11:0] 

 rw 

 

ᵝ/ᵝ    

31:12 Ḡ  Ḡ ᵝṿȂ 

11:0 WND ṿȂ ֓ᵝ ṿ ҉ ṿҍ Ҋ ⁞

Ȃ ṿ ԍWMD[11:0]Ҭṿ̆ ᵬᴪ ᵝ̆

ṿ̆FWDGT_STATҬ WUDβ Ḡ ᵝ Ȃ 

֓ᵝ ΏḠ ⱳ Ȃ Ώ ֓ᵝӊ╠ FWDGT_CTLҬΏ0x5555Ȃ 

ᶏ ₃ҩ ṿ̆ ṿӊ╠ ⌠WUDβ 0Ȃ ԅ ῀

ᵞⱳ Ҋ̆ ԅ ṿ ̆ ף ӊ╠Ҍ WUDṿ Ȃ 
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12.2. ̂WWDGT̃ 

 ׃ .12.2.1

̂WWDGT̃ ᴆ Ȃ

7̆ᵝ Ҋ ⁞ ṿ ⁞ Ȃ ṿ ⌠0x3F ᴪ֟ ᵝ̂ CNT[6]ᵝ 0 Ȃ̃

ṿ ⌠ ṿӊ╠̆ Ӟᴪ֟ ᵝȂ ᴆ

ῤ Ȃ ṿ ⌠0x40 ᴪ̆֟ ѿҩ ╠

̆ ᶏ Ҭ ᴪ֟ ╠ Ҭ Ȃ 

APB № Ȃ ԍ

Ȃ 

12.2.2. Һ  

Â 7ᵝ Ҋ ⁞ Ȃ 

Â ᶏ ̆ Ҋңץ ’ᴪ֟ ᵝ̔ 

͠ ⌠0x3F ֟ ᵝ̕ 

͠ ṿ ԍ ṿ ̆ ᴪ֟ ᵝȂ 

Â ╠ Ҭ ̂EWĨ̔ ̆Ҭ ᾛ ̆ ṿ ⌠0x40 ᴪ֟ Ҭ

Ȃ 

Â ץ Ҋ Ả ᵬȂ 

12.2.3. ⱳ  

ᶏ ̂ WWDGT_CTL WDGTENᵝ 1̃̆ ṿ ⌠0x3F

Ṝ֟ ᵝ̂CNT[6]ᵝ 0̃Ȃ ṿ ⌠ ṿӊ╠̆

Ӟᴪ֟ ᵝȂ 

12-2.  

 

 β

Write WWDGT_CTL 

CNT>WIN 

CNT[6]=0 

 

 

 β

PCLK1/4096 
№

/1/2/4é/4096/

8192

 

 

7ᵝ ⁞  CNT  

 WIN  

WDGTEN
 

 

҉ ᵝӊ ῏ Ȃ ᴆ ץ WWDGT_CTL WDGTENΏ1

̆ ̆ ↕Ҍ Ῥ ῏ Ȃ ᴆ ̆

ᵝ ѿ ԍ ̆Ҍ ῏ Ȃ ̆ ⁞

̆ ṿ ԍ0x3F̆Ӟ CNT[6]ᵝ 1ȂCNT[5:0]‗ ԅң
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ӊ Ȃ ⁞ ‗ԍAPB № ̂WWDGT_CFG

PSC[3:0]ᵝ̃Ȃ 

̂WWDGT_CFG Ҭ̃ WIN[6:0]ᵝ ṿȂ ṿ ԍ ṿ ғ̆

ԍ0x3F Ṝ̆ Ҋ ץ ᾧ ᵝ̆ ↕ ῒז Ṝ ⱴ ᴪ ᵝȂ 

WWDGT_CFG EWIEᵝ 1 ᶏץ ╠ Ҭ ̂EWĨ̆ ṿ ⌠0x40

Ṝ Ҭ ֟ Ȃ ץ Ҭ Ⱶ ̂ISR̃ ҹ̂ᶛ Ḥ

̃̆ № ᴆ ץ ᴆ ᵝ Ṝ Ȃ ̆ ISRҬ ᴆ

ץ ᴆ Ȃ ’Ҋ̆ Ҍᴪ ᵝ

ᵖ ץ ԍῒז Ȃ 

WWDGT_STAT EWIFᵝΏ0 ץ EWIҬ Ȃ 

12-3.  

 

 CTN>WIN ̆Ώ WWDG_CTL̆

ѿ ᵝ

  

  

CNT[6]=0  ֟ ᵝ  

0x7F 
 

CNT[6:0] 

0x3F 

WIN 

ΏCNT  
 

 

Ὲ Ҋ̔ 

tWWDGT=tPCLK1 Ĭ4096 Ĭ2
PSC
 Ĭ CNT5:0+1   ms          ̂12-1̃ 

ῒҬ̔ 

tWWDGT̔  

tPCLK1̔APBץmsҹ ᵝ  

tWWDGT ṿ ṿ 12-2. 48MHẑfPCLK1̃ / ṿȂ 

12-2. 48MHẑfPCLK1̃ / ṿ 

Prescaler divider PSC[3:0] 
Min timeout value 

CNT[6:0] =0x40 

Max timeout value 

CNT[6:0]=0x7F 

1 / 1 0000 85.33ɛs 5.461ms 

1 / 2 0001 170.67ɛs 10.923ms 

1 / 4 0010 341.33ɛs 21.845ms 

1 / 8 0011 682.67ɛs 43.691ms 

1 / 16 0100 1.365ms 87.382ms 
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Prescaler divider PSC[3:0] 
Min timeout value 

CNT[6:0] =0x40 

Max timeout value 

CNT[6:0]=0x7F 

1 / 32 0101 2.731ms 174.764ms 

1 / 64 0110 5.461ms 349.528ms 

1 / 128 0111 10.922ms 699.056ms 

1 / 256 1000 21.854ms 1398.112ms 

1 / 512 1001 43.691ms 2796.224ms 

1 / 1024 1010 87.381ms 5592.448ms 

1 / 2048 1011 174.763ms 11184.896ms 

1 / 4096 1100 349.525ms 22369.792ms 

1 / 8192 1101 699.051ms 44739.584ms 

1 / 1 1110 85.33ɛs 5.461ms 

1 / 1 1111 85.33ɛs 5.461ms 

MCU Ҭ WWDGT_HOLDᵝ 0̆ ᶏCortexÊ-M23ῤ Ả ᵬ̂

Ҋ̃̆ Ӟ ץ ᵬ̆ WWDGT_HOLDᵝ 1 ̆

ҊẢ Ȃ 
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12.2.4. WWDGT  

WWDGT ̔0x4000 2C00 

└ ̂WWDGT_CTL̃ 

Ẓ ̔0x00 

ᵝṿ̔0x0000 007F 

ץ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ  WDGTEN CNT[6:0] 

 rs rw 

 

ᵝ/ᵝ    

31:8 Ḡ  Ḡ ᵝṿȂ 

7 WDGTEN ̆ ᴆ ᵝ Ṝ 0̆Ώ0 Ȃ 

0̔῏ Ȃ 

1̔ Ȃ 

6:0 CNT[6:0] ṿȂ ṿ0׆x40 ⌠0x3F ̆֟ ᵝȂ

ṿ ԍ ṿ Ṝ̆Ώ ֟ץ ᵝȂ 

̂WWDGT_CFG̃ 

Ẓ ̔0x04 

ᵝṿ̔0x0000 007F 

ץ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  PSC[3:2] 

 rw 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ  EWIE PSC[1:0] WIN[6:0] 

 rs rw rw 

 

ᵝ/ᵝ    

31:18 Ḡ  Ḡ ᵝṿȂ 

17:16 PSC[3:2] № ̆ ֓ᵝ PSC[1:0]῍ ‗ ‰Ȃ 

0000̔̂PCLK1 / 4096̃/ 1 

0001̔̂PCLK1 / 4096̃/ 2 

0010̔̂PCLK1 / 4096̃/ 4 
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0011̔̂PCLK1 / 4096̃/ 8 

0100̔̂PCLK1 / 4096̃/ 16 

0101̔̂PCLK1 / 4096̃/ 32 

0110̔̂PCLK1 / 4096̃/ 64 

0111̔̂PCLK1 / 4096̃/ 128 

1000̔̂PCLK1 / 4096̃/ 256 

1001̔̂PCLK1 / 4096̃/ 512 

1010̔̂PCLK1 / 4096̃/ 1024 

1011̔̂PCLK1 / 4096̃/ 2048 

1100̔̂PCLK1 / 4096̃/ 4096 

1101̔̂PCLK1 / 4096̃/ 8192 

1110̔̂PCLK1 / 4096̃/ 1 

1111̔̂PCLK1 / 4096̃/ 1 

15:10 Ḡ  Ḡ ᵝṿȂ 

9 EWIE ╠ Ҭ ᶏ Ȃ ᵝ 1̆ ṿ ⌠0x40 Ҭ Ȃ ᵝ ᴆ ᵝ

0̆ ᵝRCU WWDGTRSTᵝ ᴆ ᵝȂΏ0 ᴋᵥᵬ Ȃ 

8:7 PSC[1:0] № ̆ ֓ᵝ PSC[3:2]῍ ‗ ‰Ȃ 

6:0 WIN[6:0] ṿ̆ ṿ ԍ ṿ ̆Ώ

̂WWDGT_CTL CNTᵝ̃ᴪ֟ ᵝȂ 

̂WWDGT_STAT̃ 

Ẓ ̔0x08 

ᵝṿ̔0x0000 0000 

ץ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ  EWIF 

 rc_w0 

 

ᵝ/ᵝ    

31:1 Ḡ  Ḡ ᵝṿȂ 

0 EWIF ╠ Ҭ ᵝȂ ṿ ⌠0x40̆ ᶏҬ ᶏ ̂WWDGT_CFGҬ

EWIEᵝҹ0̃ ᵝӞᴪ ᴆ 1Ȃ ҩbit ץ Ώ0 ̆Ώ1 Ȃ 
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13. ̂RTC̃ 

 ׃ .13.1

RTC ᶫԅѿҩ ̂ //̃ ̂ /№/ /֒ ̃ ⱳ Ȃ ֒ ԋ

└ ̆ BCDץ ȂRTC ץ פ ễȂRTC ץ

ᵬ ҊȂRTC ᵞ ̆ ץ ⌠ Ȃ 

13.2. Һ  

Â ᴆ פ ễȂ 

Â ⱳ ̔ ᵞ ̂50Hz 60Hz̃

Ȃ 

Â ‰ⱳ ̔ ᵝ̂ 0.95ppm̃ ‰Ȃ 

Â ᵝⱳ ֒ Ȃ 

Â Ԋᴆ ⱳ Ȃ 

Â ѿҩᵝ Ȃ 

Â Ҭ ̔ 

-  0̕ 

-  ̕ 

Â 4ҩ16ᵝ̂῍16 ̃ ᴍ ̆ ҊḠ Ȃ 

13.3. ⱳ  

13-1. RTC  

‰

7-bit 

№

(  128)

15-bit №

(  256)

RTC_SS
RTC_TIME

RTC_DATE

└

IRC32K

HXTAL/32

LXTAL(32.768KHz)

RTC_TS TSF

RTC_REFIN

‰

ck_apre

( 256 Hz) ck_spre

( 1 Hz)

Alarm-0 

512Hz

1Hz

=

Alarm-0 Flag

RTC_CALIB

ALARM 0

₮

RTC_OUT0

RTC 
RTC_ALARM

RTC_OUT1

 

RTC ᾝ ̔ 

Â Ԋᴆ/Ҭ Ȃ 

Â RTC ₮ⱳ ̔ 

-  512Hẑ № ṿ̃̔ RTC_OUT0(PC13̔48  / PA4̔20/28/32



                                                            GD32C2x1Ύ 

213 
 

) RTC_OUT1(PA4)̕ 

-  1Hẑ № ṿ̃̔ RTC_OUT0(PC13̔48  / PA4̔20/28/32 ) 

RTC_OUT1(PA4)̕ 

-  Ԋᴆ̂ ̃̔ RTC_OUT0(PC13̔48  / PA4̔20/28/32

) RTC_OUT1(PA4)̕ 

Â RTC ῀ⱳ ̔ 

-  Ԋᴆ ̔RTC_TŜPC13̔48  / PA4̔20/28/32 ̃̕  

-  ῀̔RTC_REFIN̂PB15/PB7̃̕  

13.3.1. №  

RTC ᾝ ҈ҩ ̔LXTALȁIRC32KHXTAL32̂ RCU_CTL1

̃№ Ȃ 

RTC ᾝ̆ ңҩ № ⱳ ῒזⱳ Ȃѿҩ№ 7ᵝ №

̆ ѿҩ 15β № Ȃ № Һ ᵞⱳ Ȃ ңҩ№

ᶏ ̆ № ṿ Ȃ 

ңҩ № Ὲ Ҋ̔ 

            fck_apre=
frtcclk

FACTOR_A + 1
                       ̂13-1̃ 

   fck_spre=
fck_apre

FACTOR_S + 1
=

frtcclk

̂FACTOR_A + 1̃*̂ FACTOR_S + 1̃
         ̂13-2̃ 

ck_apreԍҹRTC_SS֒ ⁞ ᶫ ̆ ṿҹԋ └̆ ⌠ Ҋ

ѿ ̆ ⁞⌠0 ̆ ꜚⱴ FACTOR_SṿȂCk_spreԍҹ

ᶫ ̆ ҩ ⱴѿ Ȃ 

13.3.2.  

APB RTC RTC_DATEȁRTC_TIME RTC_SS B̆PSHADᵝ‗

Ȃ ’ҊBPSHADҹ0 ĂPB Ȃ

ңҩRTC ̆ ṿᴪ ҹ ṿ̆ҍ RSYNFᵝӞᴪ

Ῥ ᵝȂ Deep-sleep Standby Ҋ̆ Ҍᴪ Ȃ ₮ ң ̆ ᴆ

RSYNFᵝȂ BPSHAD=0 ’Ҋ ṿ̆ RSYNF 1

̂ 2ҩRTC ̃Ȃ 

̔ BPSHAD=0Ҋ̆ ̂RTC_SS R̆TC_TIME R̆TC_DATẼ APB

̂fapb̃ RTC ̂frtcclk̃ ҂ṐȂ 

ᵝ ᵝ Ȃ 

13.3.3. ᵝ  

RTC ⱳ ⅞№ҹ ҩᵝ ғ ѿҩᵝ ѿҩ ᵝȂ 

RTC ⱳ ᶏ RTC_CTL Ҭ ALRMxEN̂ x=0̃β └Ȃ ALRMxEN=1̂ x=0̃
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ғ ᵝ ṿҍ ṿ ̆ALRMxF̂x=0̃ ᵝ ᴪ ᵝȂ 

̔ ̂RTC_ALRMxTD MSKS=0̃̆ҹ Ḡ R̆TC_PSC

№ ̂FACTOR_S̃ ԍ ԍ 3Ȃ 

ѿҩᵝ ̆ ҩᵝ ҹ ҉ Ȃ ᵝ ̆ ALRMxEN

ᵝ ᵝ 3ҩ RTC ̆ALRMxFᵝ ᵝȂ 

13.3.4. RTC∆  

RTC ΏḠ  

’Ҋ P̆MU_CTL0 BKPWENᵝ 0Ȃ ΏRTCץ ╠ ᴆ ╠

BKPWENᵝȂ 

҉ ᵝ ̆ RTC ΏḠ ȂΏ῀ ֓ ѿ ֓Ḡ Ȃ 

Ҋ ̆ ץ ֓Ḡ ̔ 

1. Ώó0xCAô⌠RTC_WPK ̕ 

2. Ώó0x53ô⌠RTC_WPK Ȃ 

Ώѿҩ ṿ⌠RTC_WPKᴪᶏΏḠ Ῥ Ȃ 

ᴍ ᵝ ̆ѿ֓RTC ΏḠ ̔RTC_TIMĔRTC_DATĔRTC_CTL̆

RTC_STAT R̆TC_PSC  ̆ RTC_ALRM0TD R̆TC_HRFC R̆TC_SHIFTCTL R̆TC_ALRM0SSȂ 

∆  

Ҋץ ץ № ṿ̔ 

1. INITMᵝҹ1 ῀∆ Ȃ INITFᵝ 1Ȃ 

2. RTC_PSC Ҭ̆ № № Ȃ 

3. ̂RTC_TIMERTC_DATEҬ̃Ώ∆ ṿ̆ ғ RTC_CTL

CSβ ̂12 24 └ Ȃ̃ 

4. INITMᵝ ₮∆ Ȃ 

4ҩRTC ̆ ׆ ῀ ṿ̆

Ȃ 

̔∆ ץ ̂BPSHAD=0̃̆ ᴆ ḠRSYNFᵝ 1Ȃ 

YCM ∆ ̆ ᴪ ᴆ ᴍṿȂ 

פ  

S1H̆A1H DSMᵝ ̆RTC ץ פ ễ ⱳ Ȃ 

S̆1H A1H ᶏ ⁞ ⱴ҉1 ȂS1H A1Hⱳ ץ ̆

ץ ᴆ DSMᵝ ҩ ᵬȂ S1H A1Hᵝ ̆⁞ ⱴ1 Ҋѿ ⌠

Ȃ 
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ⱳ ᵬ  

ҹԅ ᾧ ᵝ ֒ ̆ ⱳ ᵬ Ҋ ̔ 

1. RTC_CTLALRMxEN̂x=0̃ᵝ̆ ̕ 

2. Alarm ̂RTC_ALRMxTD/RTC_ALRMxSŜx=0̃̃̕ 

3. RTC_CTLALRMxEN̂x=0̃ᵝ̆ᶏ ⱳ Ȃ 

13.3.5.  

BPSHAD=0 ̆  

BPSHAD=0 ׆̆ ṿȂ ԍ └ ̆ ѿҩ

̔APB ԍ ԍRTC 7ṐȂ ᴋᵥ ’ҊAPB

Ҍ ᵞԍRTC Ȃᶛ ̆ ᶏ LXTAL R̆TC Ҍ

HXTAL 32№ ̆ ҹHXTAL 32№ ԍLXTAL Ȃ 

APB ᵞԍ7ṐRTC ̆ Ҋץ ̔ 

1. ң ̕ 

2. ң ṿ ̆ Ӈ ҩṿ ̕ 

3. ң ṿҌ ̆ Ῥ ѿ ̕ 

4. ҈ ṿ ץ ҹ Ȃ 

RSYNF 2ҩRTC ᵝѿ Ȃ ̆ ᴪ ҹ

Ȃ 

ҹԅ Ḡ 3ҩṿ̂RTC_SS̆RTC_TIMĔRTC_DATẼҹ ѿ ̆ ᴆ҉ ԅ Ҋѿ

└̔ 

1. RTC_SSRTC_TIMERTC_DATE̕ 

2. RTC_TIMERTC_DATE ̕ 

3. RTC_DATERTC_TIMERTC_DATE Ȃ 

ѿҩ ῤ̂ ԍ2ҩRTCCLK̃ ̆ ᾢ RSYNFᵝ ῒ

ᵝ Ῥ Ȃ 

Ҋ ₃ ’̆ ᴆ RSYNF ᵝ ̂RTC_SS̆RTC_TIMĔ

RTC_DATẼ̔ 

1. ᵝӊ ̕ 

2. ∆ ӊ ̕ 

3. ѿ ᵝ ᵬӊ Ȃ 

≢ ᵞⱳ׆ ̆ ᴆ RSYNFᵝ RSYNFῬ ᵝ

Ȃ 

BPSHAD=1 ̆  

BPSHAD=1̆RSYNFᵝᴪ ᴆ 0̆ Ҍ RSYNFᵝȂ ╠

ṿᴪ Ȃ ᵞⱳ׆ ̂Deep-sleep/Standby ̃

̆ ᴆ ץ ╠ ṿ ⱴ῀ᴋᵥ ̂ ҹ2ҩRTC
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̃Ȃ  

ԍ RSYNFᵝ ᵝ̆ ң ӊ ₮ ck_apre ̆Ҍ

̂RTC_SS/RTC_TIME/RTC_DATẼ ṿ ѿ ┴Ȃ 

̆ ṿ ┴ APB ̆ Ӈ APB

ṿ Ҍ‰ Ȃ 

ҹԅ Ḡ ṿ ѿ ̆ ᴆ Ҋ ᵬ̔ ṿң

̆ ҉ң ṿ ѿ ̆ Ӈ ҩṿ ѿ ғ‰ Ȃ 

13.3.6. RTC ᵝ 

RTC ᾝ̆ ңҩ ᵝ ̔ ᵝ ᴍ ᵝȂ 

ᵝ ̆ RTC_STAT ֓ᵝ ᵝ⌠ ṿȂ 

ᴍ ᵝ ᴪ Ҋ ̆ᵖ ᵝҌᴪ ֟ױ ̔ 

-  RTC ̕ 

-  RTC └ ̂RTC_CTL̃̕  

-  RTC № ̂RTC_PSC̃̕  

-  RTC ễ ̂RTC_HRFC̃̕  

-  RTC ᵝ └ ̂RTC_SHIFTCTL̃̕  

-  RTC ̂RTC_SSTS/RTC_TTS/RTC_DTS̃̕  

-  RTC ̂RTC_ALRMxSS/RTC_ALRMxTD(x=0) Ȃ̃ 

-  RTC ᴍ ̂RTC_BKPx̃̕  

ᵝ ῀ Ṝ R̆TC ᾝ ᴪ Ȃp ᴍ ᵝ R̆TC

ᴪẢ ғ ᴪ ᵝȂ 

13.3.7. RTC ᵝⱳ  

ѿҩ ғRTC1Hz ̂ck_sprẽ ѿҩ֒ Ẓ

̆RTC ᾝ ᶫѿҩ ᵬ ᵝ ⱳ ҩẒ Ȃ 

ԋץ └ ֒ ṿ̆RTC ṿ ⁞ Ȃ ⱴRTC_SHIFTCTL

SFS[14 0̔] ṿ⌠RTC_SS № ṿSSC[15 0̔]̃ ⱴSFS[14 0̔]

ṿ⌠ № SSC[15 0̔] ғ ᵝA1Sᵝ̆ №≢ ╠Ҋѿ ⌠

Ȃ 

RTC_SS ṿ ‗ԍRTC_PSC FACTOR_S ṿȂFACTOR_S ̆

Ӟ Ȃ 

ҹ1Hz ̂ck_sprẽ FACTOR_A FACTOR_S῍ ֟ ̆ FACTOR_Sṿ

ᵞ FACTOR_Aṿ̆ ᵞ FACTOR_A ⱳ Ȃ 

̔ ᶏ ᵝⱳ ӊ╠̆ ᴆ RTC_SSҬ SSC 15ᵝ̂SSC[15]̃ Ḡ

ᵝҹ 0ȂΏ RTC_SHIFTCTL ӊ ̆RTC_STAT SOPF ᵝ ᴪῬ ᵝȂ

ᵝ ᵬ ̆SOPFᵝ ᴆ 0Ȃ ᵝҌ SOPFᵝȂ REFEN=0 ̆
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ᵝ ᵬ ᵬȂ REFEN=1̆ ᴆ Ώ῀ RTC_SHIFTCTLȂ 

13.3.8. RTC  

RTC ѿ RTC Ȃҹԅᶏ ⱳ ̆ ѿҩ ԍ

LXTAL ̂50Hz 60Hz̃Ȃ 

ᶏ ⱳ ӊ ̂REFEN=1̃̆ ѿҩ ̂1Hz̃ ҍ RTC_REFIN

Ȃ ’Ҋ̆ ңҩ Ȃᵖ ңҩ ԍLXTAL

‰ Ṝ̆RTC ⱳ ᴪẒ 1Hz ѿ ᵝ̆ᶏ Ҋ

ѿҩ1Hz Ȃ 

REFEN=1̆ ѿ ╠ ᴪ ѿҩ ̆ ԍҌ ̆

ӞҌ Ȃ ԍ ѿҩ ̆ᶏ 7ҩck_apre ̆

ԍ ᵬ ̆ᶏ 3ҩck_apre Ȃ 

ᶏ ѿ ̆ Ҭ ⌠ Ṝ̆ № ᴪ └

Ȃ ңҩ ̂ck_spre ̃ ̆ ҩ ᵬ 1Hz ᴋ

ᵥ Ȃᵖ ңҩ ̆ ҩ ᵬ ᴪ ꜚck_spre ᶏץ̆

ck_sprê1Hz̃ Ȃ 

ⱳ Ҭᵖ ̂ 3ҩck_apre ῤ

̃̆ Ӟ LXTAL ꜚ Ȃ ҩ ̆ ⱳ

ᴪᾢ 7ҩck_apre ̆ 3ҩck_apre

ck_sprê1Hz̃ Ȃ 

̔ᶏ ⱳ ӊ╠̂REFEN=1̃̆ ᴆ FACTOR_A ҹ 0x7F̆

FACTOR_Sҹ 0xFFȂ 

Ҋ̆ ⱳ Ҍ Ȃ 

13.3.9. RTC ‰ 

RTC ‰ ѿ ԍ ‰RTC ̆ ‰ ῤ RTC ‖ҩ

‰Ȃ 

ѿ ‰ ԍ ѿ ‰ ῤ R̆TC ‖ҩ ⱴ ⁞ ԅѿ Ȃ

‰ № ҹ0.954ppm̆ ҹ487.1-׆ppm⌠+488.5ppmȂ 

‰ ץ ⌠ 220/219/218 RTC ̆ RTC ῀ 32.768KHz̆

֓ ‰ ף≢№ 32/16/8Ȃ 

ễ ̂RTC_HRFC̃ ԅ ‰ ῤ RTC C̆MSK[8̔

0]ᵝ 0⌠511ҩRTC ̆ RTC ᵞ487.1PPMȂ 

ҹԅ RTC ץ FREQIᵝȂ FREQIᵝ ᵝ̆ ᴪ 512ҩ RTC

ⱴ⌠ ‰ ̂32/16/8 ̃ ̆ 211/210/29 RTC ῀ѿҩRTC

Ȃ 

ᶏ FREQI ᶏRTCץ ⱴ488.5ppmȂ 
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ᶏ CMSK FREQĬ ҩ ץ -511⌠+512ҩRTC Ȃ

0.954ppm№ ’Ҋ̆ ҹ487.1-׆ppm⌠+488.5ppmȂ 

‰ⱳ ̆ ҊῈ ₮ ‰ ̔ 

fcal=frtcclk  Ĭ̂ 1+
FREQIĬ512-CMSK

2
N
+CMSK-FREQIĬ512

̃               ̂13-3̃ 

̔ N=20/19 /18̂32/16/8 ̃ ‰ Ȃ 

FACTOR_A < 3 ‰̔ 

№ ṿ̂FACTOR_Ã ԍ3 ̆ ᶏ ‰ⱳ ̆ ᴆҌ FREQIᵝ

ҹ1Ȃ FACTOR_A<3̆FREQIᵝ ᴪ Ȃ 

FACTOR_A ԍ3 F̆ACTOR_Sṿ ԍ ṿȂẊ RTC 32.768KHz̆

FACTOR_S Ҋ ̔ 

FACTOR_A = 1̔FACTOR_S⁞ 4̂32.768KHzҊ16379̃ 

FACTOR_A = 0̔FACTOR_S⁞ 8̂32.768KHzҊ32759̃ 

FACTOR_A ԍ3̆CMSKҹ0x100̆ ‰ Ὲ Ҋ̔ 

fcal=frtcclk  Ĭ1+
256-CMSK

2
N
+CMSK-256

                    ̂13-4̃ 

̔ N=20/19 /18̂32/16/8 ̃ ‰ Ȃ 

RTC ‰ 

ᶫ1Hz ‰ ₮ ԍ ꜛ ᴆ RTC Ȃ 

ῤ RTC ̆ 2ҩRTCCLK Ȃ 

ҹԅ ѿ ̆ ‰ ѿ Ȃ 

Â ‰ ҹ32 ̂ ̃ 

‰ 32 1Hz ‰ ₮ ‰ Ḡ ҩ 0.477ppm̂ 32

ῤ0.5ҩRTCCLK̃ӊῤȂ 

Â ‰ ҹ16 ̂ CWND16ᵝ̃ 

ᶏ ̆CMSK[0] ᴆ 0Ȃ 

‰ 16 1Hz ‰ ₮ ‰ Ḡ ҩ 0.954ppm̂ 16

ῤ0.5ҩRTCCLK̃ӊῤȂ 

Â ‰ ҹ8 ̂ CWND8ᵝ̃ 

ᶏ ̆CMSK[1̔0] ᴆ 0Ȃ 

‰ 8 1Hz ‰ ₮ ‰ Ḡ ҩ 1.907ppm̂ 8

ῤ0.5ҩRTCCLK̃ӊῤȂ 

Ҭ ‰ 

INITFᵝ 0̆ Ҋ ̆ ᴆ ץ RTC_HRFC̔ 

1. SCPFᵝ 0̕ 

2. Ώѿҩ ṿ⌠RTC_HRFC ̕ 
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3. 3ҩ ck_apre ӊ ̆ ‰ Ȃ 

13.3.10. ⱳ  

ⱳ RTC_TS ῀̆ TSENᵝ ᶏ Ȃ 

RTC_TS ⌠ Ԋᴆ ̆ᴪ ṿḠ Ҭ

̂RTC_DTS/RTC_TTS/RTC_SSTS̃̆ ̂TSF̃Ӟ ᴆ 1Ȃ

Ҭ ᶏ ̂TSIẼ̆ Ԋᴆᴪ֟ ѿҩҬ Ȃ 

ᴪ Ԋᴆ ѿ ┴̂TSF=0̃ ̆ TSF=1 ̆

Ԋᴆ ṿҌᴪ Ȃ 

̔ ҹ └ ̆ Ԋᴆ ̆TSFᴪ 2ҩ ck_apre ᵝȂ 

13.3.11. ‰ ₮ 

COENᵝ ҹ1̆RTC_OUT0/1ᴪ ₮ ‰ Ȃ 

COSᵝ ҹ0̂ ṿ̃ ғ № ̂FACTOR_Ã ҹ0x7F ̆RTC_CALIB

frtcclk/64Ȃ RTCCLK ҹ32.768KHz R̆TC_CALIB ₮ҹ512HzȂ ҹ

Ҋ ꜚ̆ ᶏ RTC_CALIB ₮ ҉ Ȃ 

COSᵝ ҹ1 ̆RTC_CALIB Ὲ ҹ̔ 

                    frtc_calib=
frtcclk

FACTOR_A+1Ĭ̂ FACTOR_S+1̃
                 ̂13-5̃ 

RTCCLKҹ32.768KHz̆ № ṿ̆ ӇRTC_CALIB ₮ 1HzȂ 

13.3.12. ₮ 

OS └ᵝҌҹ0x00 ̆RTC_ALARM ₮ⱳ Ȃ ҩⱳ ₮

RTC_STAT ALRMxFȂ 

RTC_CTL Ҭ OPOLᵝ ץ ALRMxF WTF ₮ Ṝ ̆

RTC_ALARM ₮ ҍ ᵝṿ Ȃ 

13.3.13. RTC  

RTC_OUT̆RTC_TS ᶏ ѿҩ(PC13 /PA4) Ȃ (PC13 /PA4) GPIO ָӇ

(PC13 /PA4) ⱳ RTC └Ȃ 

(PC13 /PA4) ₮ᴨᾢ 13-1. RTC (PC13 /PA4)  
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13-1. RTC (PC13 /PA4)  

ⱳ  

ⱳ  

OS[1:0] 

̂ ₮ ̃ 

COEN 

̂ ‰ ₮̃ 

OUT1EN ALARMOU

TTYPÊ

₮  

̃ 

DISPU TSEN 

̂ ᶏ

̃ 

₮ 

҉  01 10 11 - 0 0 0 - 

1 1 

ῤ ҉

 

01 10 11 - 0 0 1 - 

1 1 

₮ 01 10 11 - 0 1 0 - 

1 1 

‰ ₮ 00 1 0 - - - 

῀ 00 0 - - - 1 

‰ 

GPIO 

00 0 - - - 0 

00 1 1 

 - 0 

PC13 /PA4 ץ ԍץҊⱳ ̔  

 ̧ RTC_ALARM ₮̔ RTC_CTL  OS [1:0] ᵝ  

 ̧ RTC_CALIB ₮̔ RTC_CTL  COEN [23] ᵝ  

 ̧ RTC_TS̔ Ԋᴆ  

RTC_TYPE ҬALRMOUTTYPEᵝ ץ RTC_ALRM ₮   

RTC_CTL OUT1ENᵝ̆ ץ PA4 ₮RTC_OUT1Ḥ Ȃ 

 13-2. RTC_OUT  

OS [1:0]  

ALARM ₮ᶏ

 

COEN 

 ( ‰ ₮ᶏ  

OUT1EN 

 

RTC_OUT0 RTC_OUT1 

00 0 

0 

- - 

00 1 CALIB - 

01 or 10 or 11 - ALRM - 

00 0 

1 

- - 

00 1 - CALIB 

01 or 10 or 11 0 - ALRM 

01 or 10 or 11 1 ALRM CALIB 
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13-3. RTCᵞⱳ  

 Ҋ ᵬ ₮  

  RTCҬ  

 
LXTAL

IRC32K ץ ᵬ 
RTC / Ԋᴆ 

 
LXTAL

IRC32K ץ ᵬ 
RTC / Ԋᴆ  

13.3.14. RTCҬ  

RTCҬ ⌠EXTI └ Ȃ 

ᶏ RTC / Ҭ ̆ Ҋ ᵬ̔ 

1. ᶏ EXTIҬ ⌠RTC / Ҭ ̆ ҹ҉

̕ 

2. ᶏ RTC / ῃ Ҭ ̕ 

3. ᶏ RTC / ⱳ Ȃ 

13-4. RTCҬ └ 

Ҭ  Ԋᴆ  └ᵝ ₮  
₮

 

0 ALRM0F ALRM0IE  Y Y
̂1̃ 

 TSF TSIE Y Y
̂1̃ 

̂1̃. ֽ RTC ҹLXTAL IRC32K ̆ ׆ץ Ȃ 
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13.4. RTC  

RTC ̔0x4000 2800 

13.4.1. ̂RTC_TIMẼ 

Ẓ ̔0x00 

ᵝṿ̔ BPSHAD = 0̆0x0000 0000 

BPSHAD = 1̆  

ΏḠ ֽ̆ ∆ ץ Ώ ᵬ 

̂32β̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  PM HRT[1:0] HRU[3:0] 

 rw rw rw 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ  MNT[2:0] MNU[3:0] Ḡ  SCT[2:0] SCU[3:0] 

 rw rw  rw rw 

 

ᵝ/ᵝ    

31:23 Ḡ  Ḡ ᵝṿȂ 

22 PM AM/PM  

0̔AM 24 └ 

1̔PM 

21:20 HRT[1:0] ᵝṿ̆ץ BCD Ữ 

19:16 HRU[3:0] ҩᵝṿ̆ץ BCD Ữ 

15 Ḡ  Ḡ ᵝṿȂ 

14:12 MNT[2:0] № ᵝṿ̆ץ BCD Ữ 

11:8 MNU[3:0] № ҩᵝṿ̆ץ BCD Ữ 

7 Ḡ  Ḡ ᵝṿȂ 

6:4 SCT[2:0] ᵝṿ̆ץ BCD Ữ 

3:0 SCU[3:0] ҩᵝṿ̆ץ BCD Ữ 

13.4.2. ̂RTC_DATẼ 

Ẓ ̔0x04 

ᵝṿ̔ BPSHAD = 0̆0x0000 2101 

BPSHAD = 1̆  

ΏḠ ֽ̆ ∆ ץ Ώ ᵬȂ 

̂32β̃ Ȃ 
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31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  YRT[3:0] YRU[3:0] 

 rw rw 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

DOW[2:0] MONT MONU[2:0] Ḡ  DAYT DAYU 

rw rw rw  rw rw 

 

ᵝ/ᵝ    

31:24 Ḡ  Ḡ ᵝṿȂ 

23:20 YRT[3:0] ᴍ ᵝṿ̆ץ BCD Ữ 

19:16 YRU[3:0] ᴍҩᵝṿ̆ץ BCD Ữ 

15:13 DOW[2:0]  

0x0̔Ḡ  

0x1̔ ѿ 

é 

0x7̔  

12 MONT ᴍ ᵝṿ̆ץ BCD Ữ 

11:8 MONU[2:0] ᴍҩᵝṿ̆ץ BCD Ữ 

7:6 Ḡ  Ḡ ᵝṿȂ 

5:4 DAYT[1:0] ᵝṿ̆ץ BCD Ữ 

3:0 DAYU[3:0] ҩᵝṿ̆ץ BCD Ữ 

13.4.3. └ ̂RTC_CTL̃ 

Ẓ ̔0x08 

ᵝ̔  

ᴍ ᵝṿ̔0x0000 0000 

ΏḠ  

̂32ᵝ̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

OUT1EN Ḡ  COEN OS[1:0] OPOL COS DSM S1H A1H 

rw  rw rw rw rw rw w w 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

TSIE Ḡ  ALRM0IE TSEN Ḡ  ALRM0E
N 

Ḡ  CS BPSHAD REFEN TSEG Ḡ  

rw  rw rw  rw  rw rw rw rw  

 

ᵝ/ᵝ    

31 OUT1EN RTC_OUT  

0̔RTC_OUT1 ₮  

1̔RTC_OUT1 ₮ᶏ  
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30:24 Ḡ  Ḡ ᵝṿȂ 

23 COEN ‰ ₮ᶏ  

0̔῏ ‰ ₮ 

1̔ᶏ ‰ ₮ 

22:21 OS[1:0] ₮  

ᵝ ₮ Ȃ 

0x00̔ RTC_ALARM ₮ 

0x01̔ 0 ₮ 

20 OPOL ₮  

ᵝ RTC_ALARM ₮Ȃ 

0̔ RTC_ALARM ₮ 

1̔ RTC_ALARM ₮ 

19 COS ‰ ₮  

ֽ COEN=1 ғ № ṿ Ȃ 

0̔ ‰ ₮ 512Hz 

1̔ ‰ ₮ 1Hz 

18 DSM פ ᵝ 

ᵝ ץ ᴆ ᶏ Ȃ פ Ȃ 

17 S1H ⁞ 1 ‏̂ ̃ 

╠ ’Ҋ̆ ╠ ⁞ ѿҩ Ȃ 

0̔  

1̔ Ҋѿҩ ̆ ⁞ ѿҩ  

16 A1H ⱴ 1 ̂ ̃ 

╠ ⱴѿҩ Ȃ 

0̔  

1̔ Ҋѿҩ ̆ ⱴѿҩ  

15 TSIE Ҭ ᶏ  

0̔ Ҭ  

1̔ Ҭ  

14:13 Ḡ  Ḡ ᵝṿȂ 

12 ALRM0IE RTC 0Ҭ ᶏ  

0̔ Ҭ  

1̔ Ҭ  

11 TSEN ⱳ ᶏ  

0̔ ⱳ  

1̔ ⱳ  

10:9 Ḡ  Ḡ ᵝṿȂ 

8 ALRM0EN 0ⱳ ᶏ  
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0̔ ⱳ  

1̔ ⱳ  

7 Ḡ  Ḡ ᵝṿȂ 

6 CS  

0̔24 └ 

1̔12 └ 

ֽ̔ ∆ Ώ῀ 

5 BPSHAD  

0̔ ṿ  

1̔ ṿ  

̔ APB ԍ RTCCLK 7Ṑ̆ ᵝ ҹ 1 

4 REFEN ⱳ ᶏ  

0̔ ⱳ  

1̔ ⱳ  

ֽ̔ ∆ Ώ῀ ғ FACTOR_S ҹ 0x00FF 

3 TSEG Ԋᴆ  

0̔҉ Ԋᴆ  

1̔Ҋ Ԋᴆ  

2:0 Ḡ  Ḡ ᵝṿȂ 

13.4.4. ̂RTC_STAT̃ 

Ẓ ̔0x0C 

ᵝֽ̔INITM̆INITF RSYNFᵝ 0̆ῒזᵝ Ȃ 

ᴍ ᵝṿ̔0x0000 0007 

ΏḠ  

̂32ᵝ̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  SCPF 

 r 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ  TSOVRF TSF Ḡ  ALRM0F INITM INITF RSYNF YCM SOPF Ḡ  ALRM0W
F 

 rc_w0 rc_w0  rc_w0 rw r rc_w0 r r  r 

 

ᵝ/ᵝ    

31:17 Ḡ  Ḡ ᵝṿȂ 

16 SCPF ‰  

῀∆ RTC_HRFC ᴆΏ ᵬ̆ ᵝ ᴆ 1Ȃ

‰ ̆ ᵝ ᴆ 0Ȃ 
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15:13 Ḡ  Ḡ ᵝṿȂ 

12 TSOVRF Ԋᴆ ₮  

TSFᵝ ᵝ̆ Ῥ ⌠ Ԋᴆ ̆ ᵝᴪ ᴆ 1Ȃ 

ץ ᵝ ᴆΏ 0 Ȃ 

11 TSF Ԋᴆ  

⌠ѿҩ Ԋᴆ ̆ ᵝᴪ ᴆ 1Ȃ ץ ᵝ ᴆΏ 0

Ȃ 

10:9 Ḡ  Ḡ ᵝṿȂ 

8 ALRM0F Alarm0  

/ ҍ 0 / Ṝ̆ ᵝᴪ ᴆ 1Ȃ

ץ ᵝ ᴆΏ 0 Ȃ 

7 INITM ῀∆  

0̔  

1̔ ῀∆ / № ̆ Ả  

6 INITF ∆  

ᵝ ᴆ 1̆∆ ץ № Ȃ 

0̔ № ṿҌ  

1̔ № ṿ ץ  

5 RSYNF  

2ҩ RTCCLK ᴪ ᴆ 1ѿ ̆ ᴪ └ ╠ / ⌠

Ȃ∆ ̂INITM̃̆ ᵝ ᵬ ̂SOPF̃

̂BPSHAD = 1̃ᴪ ᵝȂ ᵝӞ ץ ᴆΏ 0 Ȃ 

0̔  

1̔  

4 YCM ᴍ  

ᴍṿҌҹ 0 ᴆ 1 

0̔ ∆  

1̔ ∆   

3 SOPF ᵝⱳ ᵬ  

0̔ ᵝ ᵬ  

1̔ ᵝ ᵬ  

2:1 Ḡ  Ḡ ᵝṿȂ 

0 ALRM0WF Alarm0 Ώ  

ᴆ ᵝ ȂALRM0EN=0 ̆ alarm ΏȂ 

0̔Ҍᾛ ḱ Alarm  

1̔ᾛ ḱ Alarm  



                                                            GD32C2x1Ύ 

227 
 

13.4.5. № ̂RTC_PSC̃ 

Ẓ ̔0x10 

ᵝ̔  

ᴍ ᵝṿ̔0x007F 00FF 

ΏḠ ֽ̆ ∆ ץ Ώ ᵬȂ 

̂32ᵝ̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  FACTOR_A[6:0] 

 rw 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ  FACTOR_S[14:0] 

 rw 

 

ᵝ/ᵝ    

31:23 Ḡ  Ḡ ᵝṿȂ 

22:16 FACTOR_A[6:0] №  

ck_apre  = RTCCLK /̂FACTOR_A+1̃ 

15 Ḡ  Ḡ ᵝṿȂ 

14:0 FACTOR_S[14:0] №  

ck_spre  = ck_apre /̂FACTOR_S+1̃ 

13.4.6. 0 ̂RTC_ALRM0TD̃ 

Ẓ ̔0x1C 

ᵝ̔  

ᴍ ᵝṿ̔0x0000 0000 

ΏḠ ֽ̆ ∆ ץ Ώ ᵬ ALRM0WFҹ1Ȃ 

̂32ᵝ̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

MSKD DOWS DAYT[1:0] DAYU[3:0] MSKH PM HRT[1:0] HRU[3:0] 

rw rw rw rw rw rw rw rw 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

MSKM MNT[2:0] MNU[3:0] MSKS SCT[2:0] SCU[3:0] 

rw rw rw rw rw rw 

 

ᵝ/ᵝ    

31 MSKD ᵝ ᵝ 

0̔Ҍ / ᵝ  

1̔ / ᵝ  

30 DOWS  
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0̔ DAYU[3̔0]ף ҩᵝṿ 

1̔ DAYU[3̔0]ף ₃̆ DAYT[1̔0] ӈ 

29:28 DAYT[1:0] ᵝṿ̆ץ BCD Ữ 

27:24 DAYU[3:0] ҩᵝṿ ץ̆ BCD Ữ 

23 MSKH ᵝ ᵝ 

0̔Ҍ ᵝ  

1̔ ᵝ  

22 PM AM/PM  

0̔AM 24 └ 

1̔PM 

21:20 HRT[1:0] ᵝṿ̆ץ BCD Ữ 

19:16 HRU[3:0] ҩᵝṿ̆ץ BCD Ữ 

15 MSKM № ᵝ ᵝ 

0̔Ҍ № ᵝ  

1̔ № ᵝ  

14:12 MNT[2:0] № ᵝṿ̆ץ BCD Ữ 

11:8 MNU[3:0] № ҩᵝṿ̆ץ BCD Ữ 

7 MSKS ᵝ ᵝ 

0̔Ҍ ᵝ  

1̔ ᵝ  

6:4 SCT[2:0] ᵝṿ̆ץ BCD Ữ 

3:0 SCU[3:0] ҩᵝṿ̆ץ BCD Ữ 

13.4.7. ΏḠ ̂RTC_WPK̃ 

Ẓ ̔0x24 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ  WPK[7:0] 

 w 

 

ᵝ/ᵝ    

31:8 Ḡ  Ḡ ᵝṿȂ 
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7:0 WPK[7:0] ΏḠ ṿ 

13.4.8. ֒ ̂RTC_SS̃ 

Ẓ ̔0x28 

ᵝṿ̔ BPSHAD = 0̆0x0000 0000Ȃ 

BPSHAD = 1̆ Ȃ 

̂32ᵝ̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

SSC[15:0] 

r 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 SSC[15:0] ֒ ṿ 

ᵝṿ № ṿȂ № Ҋ Ὲ ₮̔ 

№ =̂FACTOR_S ɀ SSC̃ /̂FACTOR_S + 1̃  

13.4.9. ᵝ └ ̂RTC_SHIFTCTL̃ 

Ẓ ̔0x2C 

ᵝ̔  

ᴍ ᵝṿ̔0x0000 0000 

ΏḠ ֽ̆ SOPF=0̆ ΏȂ 

̂32ᵝ̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

A1S Ḡ  

w  

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ  SFS[14:0] 

 w 

 

ᵝ/ᵝ    

31 A1S ⱴѿ  

0̔  

1̔ ⱴѿ ⌠ /  

ᵝҍ SFSᵝѿ ᶏ ̆ ⱴ ԍѿ ⌠ ╠ Ȃ 

30:15 Ḡ  Ḡ ᵝṿȂ 

14:0 SFS[14:0] ⁞ ԍѿ ѿ  
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ᵝ ṿ ⱴ⌠ №  

ֽ SFS ̆ ԍ № ѿҩ ⁞ ̆ ץ ᴪ Ȃ 

̂ ̃= SFS/̂FACTOR_S + 1̃ 

A1S SFSѿ ᶏ ̆ ᴪ ╠ 

╠̂ ̃=̂1 -̂SFS/̂FACTOR_S + 1̃̃̃ 

̔Ώ῀ ᴪ RSYNFᵝ 0Ȃ 

13.4.10. ̂RTC_TTS̃ 

Ẓ ̔0x30 

ᴍ ᵝṿ̔0x0000 0000 

ᵝ̔  

TSF 1̆ ᵝ Ȃ 

TSFᵝӞᴪ Ȃ 

̂32ᵝ̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  PM HRT[1:0] HRU[3:0] 

 r r r 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ  MNT[2:0] MNU[3:0] Ḡ  SCT[2:0] SCU[3:0] 

 r r  r r 

 

ᵝ/ᵝ    

31:23 Ḡ  Ḡ ᵝṿȂ 

22 PM AM/PM  

0̔AM 24 └ 

1̔PM 

21:20 HRT[1:0] ᵝṿ̆ץ BCD Ữ 

19:16 HRU[3:0] ҩᵝṿ̆ץ BCD Ữ 

15 Ḡ  Ḡ ᵝṿȂ 

14:12 MNT[2:0] № ᵝṿ̆ץ BCD Ữ 

11:8 MNU[3:0] № ҩᵝṿ̆ץ BCD Ữ 

7 Ḡ  Ḡ ᵝṿȂ 

6:4 SCT[2:0] ᵝṿ̆ץ BCD Ữ 

3:0 SCU[3:0] ҩᵝṿ̆ץ BCD Ữ 

13.4.11. ̂RTC_DTS̃ 

Ẓ ̔0x34 
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ᴍ ᵝṿ̔0x0000 0000 

ᵝ̔  

TSF 1̆ ᵝ Ȃ 

TSFᵝӞᴪ Ȃ 

̂32ᵝ̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

DOW[2:0] MONT MONU[3:0] Ḡ  DAYT[1:0] DAYU[3:0] 

r r r  r r 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15:13 DOW[2:0]  

12 MONT ᴍ ᵝṿ̆ץ BCD Ữ 

11:8 MONU[3:0] ᴍҩᵝṿ̆ץ BCD Ữ 

7:6 Ḡ  Ḡ ᵝṿȂ 

5:4 DAYT[1:0] ᵝṿ̆ץ BCD Ữ 

3:0 DAYU[3:0] ҩᵝṿ̆ץ BCD Ữ 

13.4.12. ֒ ̂RTC_SSTS̃ 

Ẓ ̔0x38 

ᴍ ᵝ̔0x0000 0000 

ᵝ̔  

TSF 1̆ ᵝ Ȃ 

TSFᵝӞᴪ Ȃ 

̂32ᵝ̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

SSC[15:0] 

r 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 SSC[15:0] ֒ ṿ 
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TSF 1 № ṿȂ 

13.4.13. ễ ̂RTC_HRFC̃ 

Ẓ ̔0x3C 

ᴍ ᵝ̔0x0000 0000 

ᵝ̔  

ΏḠ Ȃ 

̂32ᵝ̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

FREQI CWND8 CWND16 Ḡ  CMSK[8:0] 

rw rw rw  rw 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15 FREQI RTC ⱴ 488.5ppm 

0̔  

1̔ 211ҩ ‖ ⱴѿҩ RTCCLK ‖ 

ᵝ ҍ CMSKᵝѿ ᶏ Ȃ ῀ 32.768KHz̆ 32s ‰

̆ ⱴ RTCCLK ‖ ̂512 * FREQĨ- CMSK 

14 CWND8 8 ‰  

0̔  

1̔ 8 ‰  

̔ CWND8=1̆CMSK[1̔0] ñ00òȂ 

13 CWND16 16 ‰  

0̔  

1̔ 16 ‰  

̔ CWND16=1̆CMSK[0] ñ0ò. 

12:9 Ḡ  Ḡ ᵝṿȂ 

8:0 CMSK[8:0] ‰ RTCCLK ‖  

220ҩ RTCCLK ‖ӊῤ ‖  

ⱳ ץץ 0.9537 ppm № ᵞ  

13.4.14. ̂RTC_TYPẼ 

Ẓ ̔0x40 

ᴍ ᵝ̔0x0000 0000 

ᵝ̔  
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̂32ᵝ̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  ALRMOU
TTYPE 

Ḡ  

 
 
 
 
 
 
 
 
 

rw  

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

DISPU Ḡ  

rw 
 
 
 
 
 
 
 
 
 
 
 

 

ᵝ/ᵝ    

31:19 Ḡ  Ḡ ᵝṿȂ 

18 ALRMOUTTYPE RTC_ALARM ₮  

0̔ ₮ 

1̔ ₮ 

17:16 Ḡ  Ḡ ᵝṿȂ 

15 DISPU RTC_ALRM҉ ᵝ 

0̔RTC_ALRM ₮҉  

1̔RTC_ALRM₮҉  

14:0 Ḡ  Ḡ ᵝṿȂ 

13.4.15. 0֒ ̂RTC_ALRM0SS̃ 

Ẓ ̔ 0x44 

ᴍ ᵝ̔0x0000 0000 

ᵝ̔  

ΏḠ ֽ̆ ALRM0EN=0 INITM=1̆ ץ Ώ ᵬȂ 

̂32ᵝ̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  MSKSSC[3:0] Ḡ  

 rw  

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ  SSC[14:0] 

 rw 

 

ᵝ/ᵝ    

31:28 Ḡ  Ḡ ᵝṿȂ 

27:24 MSKSSC[3:0] ֒ ᵝ └ᵝ 

0x0̔ ֒ Ȃ ῒז ᵝ Ṝ̆ ᴪ ѿ

⌠ ┴ 1Ȃ 

0x1̔SSC[0]ᵝ ԍ ̆ῒזᵝ Ȃ 

0x2̔SSC[1̔0]ᵝ ԍ ̆ῒזᵝ Ȃ 

0x3̔SSC[2̔0]ᵝ ԍ ̆ῒזᵝ Ȃ 

0x4̔SSC[3̔0]ᵝ ԍ ̆ῒזᵝ Ȃ 

0x5̔SSC[4̔0]ᵝ ԍ ̆ῒזᵝ Ȃ 
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0x6̔SSC[5̔0]ᵝ ԍ ̆ῒזᵝ Ȃ 

0x7̔SSC[6̔0]ᵝ ԍ ̆ῒזᵝ Ȃ 

0x8̔SSC[7̔0]ᵝ ԍ ̆ῒזᵝ Ȃ 

0x9̔SSC[8̔0]ᵝ ԍ ̆ῒזᵝ Ȃ 

0xA̔SSC[9̔0]ᵝ ԍ ̆ῒזᵝ Ȃ 

0xB̔SSC[10̔0]ᵝ ԍ ̆ῒזᵝ Ȃ 

0xC̔SSC[11̔0]ᵝ ԍ ̆ῒזᵝ Ȃ 

0xD̔SSC[12̔0]ᵝ ԍ ̆ῒזᵝ Ȃ 

0xE̔SSC[13̔0]ᵝ ԍ ̆ῒזᵝ Ȃ 

0xF̔SSC[14̔0]ᵝ ԍ ̆ῒזᵝ Ȃ 

̔ № 15ᵝ̂RTC_SS Ҭ SSC[15]̃׆Ҍ

Ȃ 

23:15 Ḡ  Ḡ ᵝṿȂ 

14:0 SSC[14:0] ֒ ṿ 

ṿҹ ֒ ṿ̆ ԍҍ № Ȃ 

ᵝ MSKSSCᵝ └Ȃ 

13.4.16. ᴍ ̂RTC_BKPx̃̂ x=0..3̃ 

Ẓ ̔0x50⌠0x5c 

ᴍ ᵝ̔0x0000 0000 

ᵝ̔  

̂32ᵝ̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

rw 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

DATA[15:0] 

rw 

 

ᵝ/ᵝ    

15:0 DATA[15:0]  

ᴆ Ώ Ȃ ṿ Ҋᶭ Ḡ Ȃ 
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14. ̂TIMER̃ 

14-1. ̂TIMERx̃№ҹ  

 0 2 13 15/16 

  L0 L2 L4 

№  16ᵝ 16ᵝ 16ᵝ 16ᵝ 

 16ᵝ 16ᵝ 16ᵝ 16ᵝ 

 ҉̆ Ҋ̆Ҭ  
҉̆ Ҋ̆Ҭ

 
҉ ҉ 

 ǒ × × ǒ 

/  

 
4 4 1 1 

ԑ  

 
3 × × ǒ 

Ҭ ῀ ǒ × × ǒ 

‖ ǒ ǒ × ǒ 

֜  ǒ ǒ × × 

Һ-׆  ǒ ǒ × × 

ῤ  ǒ
̂1̃ ǒ

̂2̃ × × 

DMA ǒ ǒ × ǒ 

Debug  ǒ ǒ ǒ ǒ 

(1) TIMER0 ITI0: Ḡ  ITI1: Ḡ  ITI2: TIMER2_TRGO ITI3: TIMER16_CH1 

(2) 

(3) 

TIMER2 ITI0: TIMER0_TRGO ITI1: Ḡ  ITI2: Ḡ  ITI3: TIMER13_CH1 

TIMER13 ITI0: Ḡ  ITI1: Ḡ  ITI2: Ḡ  ITI3: Ḡ  

(4) 

 

TIMER15 ITI0: Ḡ  ITI1: Ḡ  ITI2: Ḡ  ITI3: Ḡ  

TIMER16 ITI0: Ḡ  ITI1: Ḡ  ITI2: Ḡ  ITI3: Ḡ  
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14.1. ̂TIMERx̆x=0̃ 

 ׃ .14.1.1

̂TIMER0̃ ̆ ῀ ₮ Ȃ ֟ץ PWMḤ

└ Ȃ ѿҩ16β Ȃ 

̆ ץ ̆ῒ Ԋᴆ ץ ꜚῒז Ȃ 

ԅѿҩ ῀ ̆ └Ȃ 

ӊ ԑ ̆p ױ ץ ѿ ѿҩ Ȃ 

14.1.2. Һ  

Â ̔4̕ 

Â ̔16ᵝ̕ 

Â ̔ῤ ̆ῤ ̆ ῀̆ ̕ 

Â ̔ ҉ ̆ Ҋ Ҭ ̕ 

Â ֜ ̔ ꜚ № ᵝ ̕ 

Â ᴰ ̔ Ạ҈ └̕ 

Â № ̔16ᵝȂ ץ ̕ 

Â ҩ ̔ ῀ ̆ ₮ ̆ PWM ̆ ‖ ̕ 

Â ̕ 

Â ꜚ ⱳ ̕ 

Â ⱳ ̕ 

Â Ҭ ῀ⱳ ̕ 

Â Ҭ ₮ DMA ̔ Ԋᴆ̆ Ԋᴆ̆ / Ԋᴆ Ҭ Ԋᴆ̕ 

Â ҩ ᶏ ѿҩ ץ ꜚ ҩ ̕ 

Â ᾛ ѿҩ ̕ 

Â Һ/׆ Ȃ 
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14.1.3.  

14-1. ᶫԅ ῤ Ȃ 

14-1.  

=10

0

0 0

῀

&

&
№

῀

№

TIMERx_CHxCV

/Ҭ

Ҭ └

CH0_IN

CH1_IN

CH2_IN

CH3_IN

CI0

ETI

ꜚ

₮

ȁPWM ῒז
Ҋ ₮Ḥ ̆ ∆ ȁ
ԑ ȁ ᴆ ₮ȁ
῀ȁҬ ῀ȁ ₮

└BRKEN

BRKIN

CKM 

clock monitor

CH0_O

CH0_ON

DMA └
ŀŀ.

Interrupt

break

update

trig/ctrl

cap/com

CH1_O

CH1_ON

CH2_O

CH2_ON

CH3_O

PSC_CLK

№ DMA REQ/ACK

TIMERx_CH0

TIMERx_CH1

TIMERx_CH2

TIMERx_CH3

TIMERx_TG

TIMERx_UP

TIMERx_CMT

TIMER_CK

req en/direct req set 

TIMER_DMA_request

ETIFP

CI0F_ED,CI0FE0,CI1FE1

 
̔CH4_O ῤ Ḥ ̆ Ȃ 

14.1.4. ⱳ  

 

ץ ῤ CK_TIMER̆ TSCFGy[2:0]ᵝ ̆

TSCFGy[2:0]ᵝԍSYSCFG_TIMER0CFĞ̂ y=0,1é7̃Ȃ 

Â TSCFGy[2:0] =3ôb000̆TSCFGy[2:0]ᵝԍSYSCFG_TIMER0CFĞ̂ y=0,1é7̃̆

ῤ ̂ ⌠RCU CK_TIMER̃ 

TSCFGy[2:0] =3ôb000̆TSCFGy[2:0]ᵝԍ SYSCFG_TIMER0CFĞ̂ y=0,1é7̃̆

ꜚ № ῤ CK_TIMERȂ CEN ᵝ C̆K_TIMER №

̂ № ṿ TIMERx_PSC ̃֟ PSC_CLKȂ 

Ҋ̆ ꜚ № TIMER_CKԍ ԍRCU CK_TIMERȂ 

Â TSCFGy[2:0] !=3ôb000̆TSCFGy[2:0]ᵝԍSYSCFG_TIMER0CFĞ̂ y=0,1,2,6̃̆

№ ῒז ̂ TSCFG6[2:0]̃ ꜚ̆ Ҋ ̆

TSCFGy[2:0]̂y=3,4,5̃ ҹ ṿ ̆ № ῤ TIMER_CK

ꜚȂ 
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14-2. ῤ № ҹ1 ̆ Ҋ └  

 

 

CK_TIMER

CEN

PSC_CLK = TIMER_CK

CNT_REG

Reload Pulse

17 18 19 20 21 22

update event 
generate(UPG)

23 00 01 02 03 04 05 06 07

Update event (UPE)

 

Â TSCFG6[2:0] !=3ôb000̂ 0̃̆ ῀ ᵬҹ Ȃ 

№ ץ TIMERx_CH0/ TIMERx_CH1ҩ҉ Ҋ Ȃ

ץ TSCFG6[2:0]ҹ0x4̆0x50x6 Ȃ 

№ Ӟ ץ ῤ Ḥ ITI0/2/3҉ Ȃ ץ

TSCFG6[2:0]ҹ0x1̆0x2̆0x3Ȃ 

Â SMC1=1ôb1̂ 1̃̆ ῀ ETIᵬҹ Ȃ 

№ ץ ETI ҩ҉ Ҋ Ȃ ץ

TIMERx_SMCFGҬ SMC1βҹ1 Ȃ ѿ ETIḤ ᵬҹ ̆

TSCFG6[2:0]ҹ 0x7Ȃ ETIḤ ETI ⌠ Ȃ

ETIḤ ҹ ̆ └ ҩETIḤ ҉ ֟ ѿҩ ‖

ҹ № ᶫ Ȃ 

№  

№ ץ ̂TIMER_CK̃ 1⌠ 65536ӊ ᴋ ṿ№ ̆№

PSC_CLKꜚ Ȃ№ № TIMERx_PSC└̆ ҩ └

‖ ̆ Ȃ № Ҋѿ Ԋᴆ⌠

Ȃ 
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14-3. № 1׆ ⌠2 ̆  

 

 

TIMER_CK

CEN

PSC_CLK

CNT_REG

Reload Pulse

Prescaler CNT

Prescaler BUF

F7 F8 F9 FA FB FC 01 02 03

0 1

0 1

0 1 0 1 0 1 0 1

PSC value

0 04

UPG

0

 

҉  

̆ ҉ Ȃ 0׆ ҉ ⌠ ꜚⱴ ṿ̂

ӈ TIMERx_CARҬ̃̆ ѿ ⌠ ꜚⱴ ṿ ᴪ̆ 0׆ ҉ Ȃ

ԅ ̆ ̂TIMERx_CREP+1̃ ҉ ֟ Ԋᴆ̆ ↕ ҉

ᴪ֟ ԊᴆȂ ҉ Ҭ T̆IMERx_CTL0Ҭ └ᵝDIR

0Ȃ 

TIMERx_SWEVG UPGβ 1 Ԋᴆ ̆ ṿᴪ 0̆ ֟

ԊᴆȂ 

TIMERx_CTL0UPDIS1̆ ↕ ԊᴆȂ 

Ԋᴆ ̆ ̂ ̆ ꜚ ̆ № ̃

Ȃ 

14-4. ҉ P̆SC=0/114-5. ҉ ̆ TIMERx_CAR

ṿ ₮ԅѿ֓ᶛ ̆ TIMERx_CAR=0x63̆ Ҍ № Ҋ ҹȂ 
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14-4. ҉ ̆PSC=0/1 

 

 

CEN

CNT_CLK(PSC_CLK)

CNT_REG 5E 5F 60 61 62 63 00 01 02 03 04 05 06 07

Update event (UPE)

Update interrupt flag (UPIF)

CNT_REG 5F 60

Update event (UPE)

Update interrupt flag (UPIF) Hardware set Software clear

Hardware set

PSC = 0 

PSC = 1 

TIMER_CK

08

636261 00 01 02 03

CNT_CLK(PSC_CLK)

 

14-5. ҉ ̆ TIMERx_CAR ṿ 

 

 

TIMER_CK

CEN

CNT_CLK(PSC_CLK)

CNT_REG 5E 5F 60 61 62 63 00 01 02 03 04 05 06 07

Update event (UPE)

Update interrupt flag (UPIF)

Auto-reload register
65 63

change CAR Vaule 

CNT_REG 5E 5F 60 61 62 63 64 65 00 01 02 62 63 00

Update event (UPE)

Update interrupt flag (UPIF)

Auto-reload register 65 63

change CAR Vaule 

65 63

Auto-reload shadow 
register

...

Hardware set

Hardware set Software clear

Hardware set

ARSE = 0 

ARSE = 1 
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Ҋ  

̆ Ҋ Ȃ ׆ ꜚⱴ ṿ̂ ӈ TIMERx_CAR

Ҭ̃ Ҋ ⌠ 0Ȃѿ ⌠ 0̆ ᴪ ׆ ꜚⱴ ṿ Ȃ

ԅ ̆ ̂TIMERx_CREP+1̃ Ҋ ֟ Ԋᴆ̆ ↕ Ҋ

ᴪ֟ ԊᴆȂ Ҋ Ҭ T̆IMERx_CTL0Ҭ └ᵝDIR

1Ȃ 

TIMERx_SWEVG UPGβ 1 Ԋᴆ ̆ ṿᴪ ∆ ҹ ꜚ

ⱴ ṿ̆ ֟ ԊᴆȂ 

TIMERx_CTL0UPDIS1̆ ↕ ԊᴆȂ 

Ԋᴆ ̆ ̂ ̆ ꜚ ̆ № ̃

Ȃ 

14-6. Ҋ P̆SC=0/114-7. Ҋ ̆ TIMERx_CAR

ṿ ₮ԅѿ֓ᶛ ̆ TIMERx_CAR=0x63̆ Ҍ Ҋ ҹȂ 

14-6. Ҋ ̆PSC=0/1 
 

 

CEN

CNT_CLK(PSC_CLK)

CNT_REG 05 04 03 02 01 00 63 62 61 60 5F 5E 5C 5B

Update event (UPE)

Update interrupt flag (UPIF)

CNT_REG 04 03

Update event (UPE)

Update interrupt flag (UPIF) Hardware set Software clear

Hardware set

TIMERx_PSC PSC == 0 

TIMERx_PSC PSC == 1 

TIMER_CK

5A

000102 63 62 61

CNT_CLK(PSC_CLK)
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14-7. Ҋ ̆ TIMERx_CARṿ 

 

 

TIMER_CK

CEN

CNT_CLK(PSC_CLK)

CNT_REG 05 04 03 02 01 00 63 62 61 60 5F 5E 5D 5C

Update event (UPE)

Update interrupt flag (UPIF)

Auto-reload register
65 63

change CAR Vaule 

CNT_REG 05 04 03 02 01 00 63 01 00 65

Update event (UPE)

Update interrupt flag (UPIF)

Auto-reload register 65 63

change CAR Vaule 

65 63Auto-reload shadow register

...

Hardware set

Hardware set
Software clear

Hardware set

ARSE = 0 

ARSE = 1 

62 61

63 65

change CAR Vaule 

64 63

65

 

Ҭ  

Ҭ Ҋ̆ ֜ 0׆ ҉ ⌠ ꜚⱴ ṿ̆ Ῥ Ҋ ⌠0Ȃ

҉ Ҭ̆ ⌠̂TIMERx_CREP -1̃ ֟ ѿҩ҉ Ԋᴆ̕ Ҋ

Ҭ̆ ⌠ 1 ֟ ѿҩҊ ԊᴆȂ Ҭ Ҭ̆

TIMERx_CTL0Ҭ └ᵝDIR ̆ Ȃ 

TIMERx_SWEVG UPGβ 1 ∆ץ ṿҹ 0̆ ֟ ѿҩ Ԋᴆ̆

Ҭ Ҋ ҉ Ҋ Ȃ 

҉ Ҋ ̆TIMERx_INTFҬ UPIFβ ᴪ 1Ȃᵖ CHxIFβ 1ҍ

TIMERx_CTL0ҬCAM ṿ ῏Ȃΐᵣ 14-8. Ҭ Ȃ 

TIMERx_CTL0UPDIS1̆ ↕ ԊᴆȂ 

Ԋᴆ ̆ ̂ ̆ ꜚ ̆ № ̃

Ȃ 

14-8. Ҭ ₮ԅѿ֓ᶛ ̆ TIMERx_CAR=0x63̆

TIMERx_PSC=0x0̆ Ȃ 
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14-8. Ҭ  

Hardware set

Software clear

 

 

CEN

CNT_CLK
(PSC_CLK)

CNT_REG 03 02 01 00 01 02 ŀ. 62 63 62 61 ŀ. 01 00

Underflow

Overflow

TIMERx_CTL0 CAM = 2'b11 

TIMER_CK

01 02 ŀ. 62 63 62 61

UPIF

CHxIF

CHxIF

TIMERx_CTL0 CAM = 2'b10 (upcount only )

TIMERx_CTL0 CAM = 2'b10 (downcount only )

CHxIF

 

Ԋᴆ̂ ҉ /Ҋ ̃  

Ԋᴆ ̂ ҉ Ҋ Ԋᴆ̃ ץ TIMERx_CREP Ȃ

N+1ҩ ӊ ֟ Ԋᴆ̆ N̆ҹTIMERx_CREP

CREPȂ ҉ Ҋ ⁞̂ ҉ ҬҌ Ҋ Ԋ

ᴆ̕ Ҋ ҬҌ ҉ Ԋᴆ Ȃ̃ 

TIMERx_SWEVGUPGβ 1 ץ TIMERx_CREPҬCREPṿ ֟

ѿҩ ԊᴆȂ 

Ώ῀ CREPṿ Ҋѿ Ԋᴆ⌠ Ȃ CREPṿҹ ̆ ғ Ҭ

Ҋ ̆ Ԋᴆ ҉ Ҋ ‗ԍΏ῀ CREPṿᵥ Ȃ Ώ

῀ ⌠CREP ᴆ Ԋᴆ ↕̆ Ҋ ֟ ԊᴆȂ Ώ῀ ⌠

CREP Ҋѿҩ Ԋᴆ ҉ ̆ ҉ ֟ ԊᴆȂ 
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14-9. Ҭ Ҋ  

 

 

CEN

03 02 01 00 01 02 ŀ. 62 63 62 61 ŀ. 01 00

Underflow

Overflow

TIMERx_CREP  = 0x0 

TIMER_CK

01 02 ŀ. 62 63 62 61

UPIF

TIMERx_CREP  = 0x1 

ŀ. 01 00 01 02 ŀ. 62 63 62 61

UPIF

UPIF

TIMERx_CREP  = 0x2 

CNT_CLK

 

14-10. ҉ Ҋ  

 

 

CEN

CNT_REG 60 61 62 63 00 01 ŀ 62 63 00 01 ŀ 62 63

Underflow

Overflow

TIMERx_CREP  = 0x0 

TIMER_CK

00 01 ŀ 62 63 00 01

UPIF

TIMERx_CREP  = 0x1 

ŀ 62 63 00 01 ŀ 62 63 00 01

UPIF

UPIF

TIMERx_CREP  = 0x2 

CNT_CLK
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14-11. Ҋ Ҋ  

 

 

CEN

CNT_REG 03 02 01 00 63 62 ŀ. 01 00 63 62 ŀ. 01 00

Underflow

Overflow

TIMERx_CREP  = 0x0 

TIMER_CK

63 62 ŀ. 01 00 63 62

UPIF

TIMERx_CREP  = 0x1 

ŀ. 01 00 63 62 ŀ. 01 00 63 62

UPIF

UPIF

TIMERx_CREP  = 0x2 

CNT_CLK

 

῀ /₮  

ҩ ԍ ῀ ₮ Ȃ ҩ ѿҩ

̆ ѿҩ ῀ ̆ └ ₮ Ȃ 

῀  

῀ ᾛ ѿҩ ̆ ̆ Ȃ ῀ ѿҩ

̆ѿҩ ̆ ѿҩ № Ȃ ῀ ҉₮

̆TIMERx_CHxCVᴪ ╠ ṿ̆ CHxIFᵝ 1̆ CHxIE=1↕

֟ Ҭ Ȃ 

14-12. ͂  

CI0
D

№̂CH0VAL̃№

TIMER_CK

Q D Q D Q

CI1FE0 

ITS 

CH0MSCH0IE
CH0_CC_I

TIMERx_CC_INT

ῒז Ҭ  

CH0CAPPSC

&

ԍ
CH0P&CH0NP

CI0FE0

҉ /Ҋ

CI0FED

IS0 

 

῀Ḥ Cixң ̆ѿ TIMERx_CHxḤ ̆ ѿ TIMERx_CH0̆

TIMERx_CH1TIMERx_CH2ӊ Ḥ Ȃ ῀Ḥ Cixᾢ TIMER_CKḤ
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̆ ̆֟ ѿҩ Ḥ Ȃ ̆ ץ ҉

Ҋ Ȃ CHxP ᶏ ҉ Ҋ Ȃ CHxMS̆ ץ

ῒז ῀Ḥ ῤ Ḥ ᵬҹ Ḥ Ȃ IC № ̆ᶏ ҩ ῀Ԋ

ᴆ ֟ ѿҩ ԊᴆȂ Ԋᴆ ̆TIMERx_CHxCVỮ ṿȂ 

Ҋ̔ 

ѿ ̔ ̂TIMERx_CHCTL0ҬCHxCAPFLT̃̔  

῀Ḥ Ḥ ̆ CHxCAPFLTȂ 

ԋ ̔ ̂TIMERx_CHCTL2ҬCHxP/CHxNP̃̔  

CHxP/CHxNP҉ Ҋ Ȃ 

҈ ̔ ̂TIMERx_CHCTL0ҬCHxMS̔̃ 

ѿ CHxMS ῀ ̆ Ḡ ῀

̂CHxMS!=0x0̃̆ ғTIMERx_CHxCVҌ Ῥ ΏȂ 

̔Ҭ ᶏ ̂TIMERx_DMAINTENҬCHxIECHxDEÑ̔  

ᶏ Ҭ ̆ ץ Ҭ DMA Ȃ 

ԓ ̔ ᶏ ̂TIMERx_CHCTL2ҬCHxEÑȂ 

̔ ῀Ḥ ̆TIMERx_CHxCV ╠ ṿ̆CHxIFᵝ 1Ȃ

CHxIFᵝ ҹ1̆ ↕CHxOFβ 1Ȃ TIMERx_DMAINTENҬCHxIE

CHxDEN ̆∞ Ҭ DMA ₮Ȃ 

֟ ̔ ᴆ CHxGβ̆ ᴪ ֟ Ҭ DMA Ȃ 

῀ Ӟ TIMERx_CHx҉Ḥ ‖ Ȃᶛ ̆ѿҩ PWM

⌠CI0Ȃ TIMERx_CHCTL0ҬCH0MSҹ2Ωb01̆ 0 Ḥ ҹCI0̆

҉ Ȃ TIMERx_CHCTL0Ҭ CH1MSҹ 2Ωb10̆ 1

Ḥ ҹ CI0̆ Ҋ Ȃ ҹ ᵝ ̆ 0 ҉ ᵝȂ

TIMERX_CH0CV PWM ṿ T̆IMERx_CH1CV PWM ṿȂ 

₮  

14-13. ₮ ̂ ԑ ₮ ̆x=0̆1̆ 2̃  

₮

CHxCV

Counter

₮ ₮ └

CNT>CHxCV

CNT=CHxCV

CNT<CHxCV

₮ԑ Ḡ

└

Dead-Time

₮ᶏ

CHxP,CHxNP

CHxE,CHxNE

OxCPRE 

CHx_O

CHx_ON

₮ └

CHxCOMCTL

₮
CHxCOMCEN

CCH4CHx

₮

OxCPREC 

OyCPRE O4CPRE 
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14-14. ₮ ̂ ̆x = 3̃ 

₮

CH3CV

Counter

₮ ₮ └

CNT>CH3CV

CNT=CH3CV

CNT<CH3CV

₮ᶏ

CHxP

CHxE

O3CPRE 

CHx_O

₮ └

CH3COMCTL

₮

CH3COMCEN

₮

O3CPREC 

O2CPRE 

 

14-15. ₮ ̂ ̆x = 4̃ 

₮

CH4CV

₮
₮ └

CH4COMCTL

₮ᶏ

CH4P

CH4E

O4CPRE 

CH4_O

CNT>CH4CV

CNT=CH4CV

CNT<CH4CV

 

̔CH4_0 ῤ Ḥ ̆ Ȃ 

14-13. ₮ ̂ ԑ ₮ ̆x=0̆1̆ 2̃ 14-14. ₮

14-15. ₮ ̂ ̆x = 4̃№≢ ₮ԅ ₮ Ȃ ₮Ḥ

CHx_O/CHx_ONҍOxCPREḤ ̂ ₮‰ Ḥ ̃ ῏ Ҋ O̔xCPRE

Ḥ ̆CHx_O/CHx_ON₮ ’ҍ OxCPREḤ ̆CHxP/CHxNPᵝ

CHxE/CHxNEᵝ ῏̂ΐᵣ ’ TIMERx_CHCTL2Ҭ Ȃ̃

CHxCMOCTL[3:0] < 4Ωb1100̆OxCPREC = OxCPRE̕ CHxCMOCTL[3:0] = 4Ωb1100

4Ωb1101̆ ₮ PWM ̆ OxCPRECҹOxCPREҍOyCPRE(y = x+1  x-1)

ľҍĿ ľ Ŀ̕ CHxCMOCTL[3:0] = 4Ωb11104Ωb1111̆ ₮ PWM

̆ OxCPRECᴪ ҉ ₮OxCPREOyCPRE(y = x+1  x-1) Ҋ

₮OyCPREOxCPRE(y = x+1  x-1)̕ ᶛ ̔ 

1ȁ CHxP=0̂CHx_O ҍ̆OxCPRE₮ ȁ̃CHxE=1̂CHx_O₮

ᶏ ̃ ̔ 

OxCPRE₮ ̂ ̃ ̆↕CHx_O₮ ̂ ̃ ̕ 

OxCPRE₮ ̂ᵞ̃ ̆↕CHx_O₮ ̂ᵞ̃ Ȃ 

2̃ CHxNP=1̂CHx_ONᵞ ҍ̆OxCPRE₮ ȁ̃CHxNE=1̂CHx_ON

₮ᶏ ̃ ̔ 

OxCPRE₮ ̂ ̃ ̆↕CHx_ON₮ ̂ᵞ̃ ̕ 

OxCPRE₮ ̂ᵞ̃ ̆↕CHx_ON₮ ̂ ̃ Ȃ 

CH0_OCH0_ON ₮ C̆H0_OCH0_ONΐᵣ ₮ ’ ҍTIMERx_CCHP

Ҭ ῏ᵝ̂ ROSȁIOSȁPOE DTCFGβ ̃ ῏Ȃ ₮ԑ PWMȂ 
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₮ T̆IMERx֟ץ ‖ ῒ̆ᵝ ̆ ̆ Ȃ

ѿҩ ₮ TIMERx_CHxCVҍ ṿ ̆ CHxCOMCTL ̆

ҩ ₮ ץ ̆ ᵞ Ȃ ṿҍTIMERx_CHxCV

ṿ ̆CHxIFᵝ 1̆ CHxIE = 1↕ᴪ֟ Ҭ ̆ CxCDE=1↕ᴪ֟

DMA Ȃ 

Ҋ̔ 

ѿ ̔ ̔ 

        ̆ № Ȃ 

ԋ ̔ ̔ 

Â CHxCOMSENᵝ ₮ ̕ 

Â CHxCOMCTLᵝ ₮ ̂ / ᵞ / ̃̕ 

Â CHxP/CHxNPᵝ ̕ 

Â CHxENᶏ ₮Ȃ 

҈ ̔ CHxIE/CxCDEᵝ Ҭ /DMA ᶏ Ȃ 

̔ TIMERx_CARTIMERx_CHxCV ₮ ̔ 

        TIMERx_CHxCVץ ᵰ Ȃ 

ԓ ̔ CENβᶏ Ȃ 

14-16. ҈ ₮ ԅ҈ ₮ ̔ / /ᵞ C̆AR=0x63̆

CHxVAL=0x3Ȃ 

14-16. ҈ ₮  

 

 

CEN

CNT_REG 00 01 02 03 04 05 ŀ. 62 63

Overflow

match toggle

CNT_CLK

OxCPRE

00 01 02 03 04 05 ŀ. 62 63 01 02 03 04 05 ŀ.00

match set

match clear

OxCPRE

OxCPRE
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₮PWMⱳ  

PWM ₮ Ҋ̂PWM 0 CHxCOMCTLҹ 3Ωb110̆PWM 1

CHxCOMCTLҹ 3Ωb111̆̃ TIMERx_CAR TIMERx_CHxCVṿ̆

₮PWM Ȃ 

̆ ҹң№ץ PWM ̔EAPWM̂ PWM̃ CAPWM̂Ҭ

PWM̃Ȃ 

EAPWM TIMERx_CARṿ‗ ̆ TIMERx_CHxCVṿ‗ Ȃ

14-17. EAPWM ԅCAPWM ₮ Ҭ Ȃ 

CAPWM ̂2*TIMERx_CARṿ̃‗ ̆ ̂2*TIMERx_CHxCV

ṿ̃‗ Ȃ 14-18. CAPWM ԅCAPWM ₮ Ҭ Ȃ 

҉ Ҭ̆ PWM 0Ҋ̂CHxCOMCTL=3Ωb110̆̃ TIMERx_CHxCV

ṿ ԍ TIMERx_CAR ṿ̆ ₮ѿ ҹ ̕PWM 1Ҋ

̂CHxCOMCTL=3Ωb111̆̃ TIMERx_CHxCVṿ ԍTIMERx_CAR ṿ̆

₮ѿ ҹ Ȃ 

14-17. EAPWM  

0

CHxVAL

CAR

PWM  MODE0

PWM  MODE1

Cx OUT

Cx OUT

Interrupt signal

CHxIF

CHxOF
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14-18. CAPWM  

0

CHxVAL

CAR

PWM  MODE0
Cx OUT

PWM  MODE1

Cx OUT

Interrupt signal

CHxIF

CHxOF

CAM=2'b01 down only

CAM=2'b10 up only

CHxIF

CHxOF

CAM=2'b11 up/down

CHxIF

CHxOF

 

PWM  

PWM 0 / 1̂ CHxCOMCTL[3:0]ᵝ ҹ4'b1110 4'b1111̃ ԍҬ

PWM ֟ץ ȂCPWM TIMERx_CAR ‗ ̆

ѿ ΐ Ẓ TIMER_CHxCV / TIMER_CH(x + 1)CV̂ TIMER_CH(x - 1)CṼ

‗ Ȃ 

TIMER_CHxCV ‗ ԅ ҉ T̆IMER_CH(x + 1)CV̂ TIMER_CH(x - 1)CṼ

‗ ԅ Ҋ Ȃ Ҋ̔ 

Â O0CPREC / O1CPREC ₮ CPWM TIMER_CH0CV TIMER_CH1CV

‗ ̕ 

Â O2CPREC / O3CPREC ₮ CPWM TIMER_CH2CV TIMER_CH3CV

‗ Ȃ 

ᶏ PWM ̆CH0 / CH1̂ CH2 / CH3̃ ץ ₮Ҍ ̆ ֓

CHxCOMCTL[3:0]ᵝ ̂ңҩ ץ Ҍ ṿ̃Ȃ 
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14-19. O0CPRECO2CPRECᶏ PWM  

0

CARL

CH1VAL

CH0VAL

O0CPREC

PWM  0

CH2VAL

CH3VAL

O2CPREC

PWM  0

 

PWM  

PWM 0 / 1̂ CHxCOMCTL[3:0]ᵝ ҹ4'b1100 4'b1101̃ ԍҬ

PWM ֟ץ ȂCPWM TIMERx_CAR ‗ ̆

ѿ ΐ Ẓ TIMER_CHxCV / TIMER_CH(x + 1)CV̂ TIMER_CH(x - 1)CṼ

‗ Ȃ 

Â O0CPREC / O1CPREC ₮ CPWM TIMER_CH0CV TIMER_CH1CV

‗ ̕ 

Â O2CPREC / O3CPREC ₮ CPWM TIMER_CH2CV TIMER_CH3CV

‗ Ȃ 

O0CPREC PWM 0 ̂CH0COMCTL[3:0] == 4'b1100̃̆ O0CPREC

₮O0CPREҍO1CPRE ľ ĿḤ ̕ O0CPREC PWM 1

̂CH0COMCTL[3:0] == 4'b1101̃̆ O0CPREC ₮O0CPREҍO1CPRE ľҍĿḤ

Ȃ O0CPREC ᵬ PWM 0 ̆ῒԑ ᵬ PWM 1Ȃ 

PWM ̆ CHxCOMCTL[3:0]ᵝ Ҍ ṿ̆ ҩ CH0/CH1,

CH2/CH3 ₮ Ҍ Ȃ 
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14-20. O0CPRE PWM 1 O1CPRE PWM 0 

0

CARL

CH1VAL

CH0VAL

O0CPRE

CH2VAL

O1CPRE

CH0

 

҈ PWM  

҈ PWM ֟ץ 1-3ҩ O4CPRE PWM ̆ Ҭ̆O4CPRE

ҍO0CPRECȁO1CPRECȁO2CPREC ľҍĿ ₮ Ȃ 

Â CCH4CH0β ̆ O0CPREC ₮ CPWM TIMER_CH0CV

TIMER_CH4CV ‗ ̕ 

Â CCH4CH1β ̆ O1CPREC ₮ CPWM TIMER_CH1CV

TIMER_CH4CV ‗ ̕ 

Â CCH4CH2β ̆ O2CPREC ₮ CPWM TIMER_CH2CV

TIMER_CH4CV ‗ ̕ 

14-21. CCH4CH0ᵝ O0CPREC ᵬ ҈ PWM  

0

CARL

CH0VAL

CH4VAL

O4CPRE

O0CPREC

CH0
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Ῥ ‖  

ᾛ Ḥ ѿҩ ‖Ȃ 

Â ⌠ Ḥ ̆ ₮ ‖Ḥ ̂ ̃Ȃ 

Â ╠ ‖ ӊ╠ ⌠ Ḥ ̆ ‖ Ȃ 

Һ-׆ Ҋ̆ SYSCFG_TIMERxCFG0(x = 0)Ҭ TSCFG7[2:0]

̆ CHxCOMCTL[3:0]ᵝԍҹ 4ôb11004ôb1101Ῥ ‖

0/1Ȃ 

҉ Ҋ̆  TIMERx_CHyCV ҹ 0̕ ‖  TIMERx_CAR ӈȂ

Ҋ Ҋ̆ Ḡ TIMERx_CHyCV ԍ ԍ TIMERx_CARȂ 

̔ ҍҬ  PWM ҌῚ Ȃ  TIMERx_CTL0 Ҭ  CAM[1:0] = 2ôb00Ȃ 

14-22. Ῥ ‖  

TRGO

Counter

Output

 

₮‰ Ḥ  

14-13. ₮ ̂ ԑ ₮ ̆x=0̆1̆ 2̃ ̆ TIMERxԍ

₮ Ҋ̆ ₮Ḥ ӊ╠ᴪ֟ ѿҩҬ Ḥ OxCPREḤ ̂ x ₮‰

Ḥ Ȃ̃ CHxCOMCTLᵝ ץ ӈOxCPREḤ ȂOxCPREḤ

₮ⱳ ̆ ̆ CHxCOMCTL=0x00ץḠ ̕ CHxCOMCTL=0x01ץ

OxCPREḤ ҹ ̕ CHxCOMCTL=0x02ץ OxCPREḤ ҹᵞ

̕ CHxCOMCTL=0x03̆ ṿ TIMERx_CHxCVṿ ̆ ץ

₮Ḥ Ȃ 

PWM 0 PWM 1 OxCPRE ѿ ₮ ̆ CHxCOMCTLᵝ ҹ0x06

0x07ץ PWM 0/PWM 1Ȃ ֓ Ҭ̆ ṿ TIMERx_CHxCV

ṿ ῏ ץ ŎxCPREḤ ῒ Ȃΐᵣ ̆ ᵝȂ 

CHxCOMCTL=0x040x05ץ OxCPREḤ └ ₮ⱳ Ȃ ₮ Ḥ

ᴆ ҹ ̆ Ҍᶭ ԍTIMERx_CHxCVṿ ṿӊ

Ȃ 
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CHxCOMCEN=1̆ ETI Ḥ ֟ ETIFPḤ ҹ ̆OxCPRE

└ҹᵞ Ȃ Ҋѿ Ԋᴆ⌠ ̆OxCPREḤ ᴪ ⌠ Ȃ 

₮ԑ PWM 

CHx_OCHx_ONѿ ԑ ₮ ̆ ңҩḤ Ҍ ȂTIMERxԓ ̆

╠҈ ԑ ₮ Ȃԑ Ḥ CHx_O CHx_ON ѿ ‗ ̔

TIMERx_CHCTL2 Ҭ CHxENCHxNENβ̆ TIMERx_CCHPҬ POENȁ

ROS IOSβ T̆IMERx_CTL1Ҭ ISOxISOxNβȂ ₮ TIMERx_CHCTL2

Ҭ CHxPCHxNPβ ‗ Ȃ 

14-2. └ ԑ ₮  

ԑ  ₮  

POEN ROS IOS CHxEN CHxNEN CHx_O CHx_ON 

0 0/1 

0 

0 
0 

CHx_O / CHx_ON = LOW 

CHx_O / CHx_ON ₮ (1) 

1 CHx_O/CHx_ON ₮῏ (2)̔ 

ᾢ ₮ ̔CHx_O = CHxP̆CHx_ON = 

CHxNP̃̕ ֟ ̆ ӊ ̔

CHx_O = ISOx̆CHx_ON = ISOxN (3) 

1 

0 

1 

1 x x 

CHx_O/CHx_ON ₮῏ ̔ 

ᾢ ₮ ̔CHx_O = CHxP̆CHx_ON = 

CHxNP̃̕ ֟ ̆ ӊ ̔

CHx_O = ISOx̆CHx_ON = ISOxN 

1 

0 

0/1 

0 

0 
CHx_O/CHx_ON = LOW 

CHx_O/CHx_ON ₮  

1 
CHx_O = LOW 

CHx_O ₮  

CHx_ON=OxCPREˋ

(4)CHxNP 

CHx_ON ₮ᶏ  

1 

0 
CHx_O=OxCPRE C̀HxP 

CHx_O ₮ᶏ  

CHx_ON = LOW 

CHx_ON ₮  

1 
CHx_O=OxCPRE C̀HxP 

CHx_O ₮ᶏ  

CHx_ON=(!OxCPRE)(5)ˋ

CHxNP 

CHx_ON ₮ᶏ  

1 

0 

0 
CHx_O = CHxP 

CHx_O ₮῏  

CHx_ON = CHxNP 

CHx_ON ₮῏  

1 
CHx_O = CHxP 

CHx_O ₮῏  

CHx_O=OxCPRE C̀HxNP 

CHx_ON ₮ᶏ  

1 

0 
CHx_O=OxCPRE C̀HxP 

CHx_O ₮ᶏ  

CHx_ON = CHxNP 

CHx_ON ₮῏  

1 
CHx_O=OxCPRE C̀HxP 

CHx_O ₮ᶏ  

CHx_ON=̂!OxCPRẼˋ

CHxNP 

CHx_ON ₮ᶏ  

̔ 
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̂1̃ ₮ C̔Hx_O / CHx_ON ₮ҍ ̆ GPIO҉Ҋ └̆

҉Ҋ ҹ ̕ 

̂2̃ ₮῏ ̔CHx_O / CHx_ON ₮ ̂CHx_O = 0ξCHxP = CHxP̃̕ 

̂3̃ Ҭ Ȃ 

̂4̃ ξ̔ ᵬ̕ 

̂5̃ (!OxCPRE)̔ OxCPREḤ ԑ Ḥ Ȃ 

ԑ PWM ῀  

CHxENCHxNENҹ1Ωb1 ̆ POENҹ 1̆ ῀ ᴪ ᶏ ȂDTCFG

ᵝ ӈԅ ̆ ԅ ץ3 Ȃ ̆

TIMERx_CCHPȂ 

῀̆ Ḡԅ ԑ ң Ḥ Ҍᴪ Ȃ 

PWM 0̆ x Ԋᴆ ̂TIMERx =CHxVAL̃̆ OxCPRE Ȃ

14-23. ԑ ₮Ҭ A ̆CHx_OḤ ῤҹᵞ ̆ ⌠

ҹ ̆ CHx_ONḤ ┴ ҹᵞ Ȃ ̆ B ̆ x Ԋᴆ

Ῥ ̂TIMERx =CHxVAL̃̆ OxCPREḤ 0̆ CHx_OḤ ̆

CHx_ONḤ ῤׅ ᵞ ̆ ҹ Ȃ 

ᴪ ѿ֓ Ԋᴆ ̆ᶛ ̔ ԍ ԍ CHx_ONḤ ̆

CHx_ONḤ ѿ ҹ ṿ̂ 14-23. ԑ ₮ Ȃ̃ 

14-23. ԑ ₮ 

0

CHxVAL

CAR

CxOPRE

CHx_O

CHx_ON

’̔  >  ‖  

CHx_O

CHx_ON

Deadtime

‖

A B

 

Ҭ ⱳ  

ң Ҭ ⱳ ̔BREAK0BREAK1Ȃ ץ TIMERx_CCHP0Ҭ
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BRK0EN/ BRK1ENᵝ 1 ᶏ Ҭ ⱳ ȂҬ ῀ TIMERx_CCHP0Ҭ

BRK0P/BRK1Pᵝ ̆ Ȃ 

ᶏ Ҭ ⱳ ̆ ₮ CHx_OCHx_ONḤ Ҋᵝץ └̆TIMERx_CCHP

POEN̆IOSROSβ ̆TIMERx_CTL1ISOxISOxNβȂ 

Ҭ Ԋᴆ ȂҬ ⱳ ץ ҈ Ԋᴆ ̔ 

Â Ḥ ̔ BRKINx̂x = 0é1̃ ῀̕ 

Â ̔ Cortex®-M23 ԊᴆȁSRAM Ẽ CSS Ԋᴆ̕ 

Â Ҭ ԊᴆӞ ץ ᴆ ᵝTIMERx_SWEVGҬ BRK0G/ BRK1Gᵝ֟ Ȃ 

BREAK1Ḥ ԍ ⌠ῒҬѿҩBRKIN Ḥ ̆ GPIO ⱳ

Ȃ Ḥ ץ ̆ Ȃ ̆ ץ

TIMx_SWEVGҬ BRK0GBRK1Gβᶏ ᴆ Ҭ ԊᴆȂᶏ BRK0G

BRK1G ᴆҬ ̆ BRK0ENBRK1ENᶏ ᵝҹ0 1 Ȃ 

14-24. BREAK0 ⱳ  

0

1

BRK0P

BRK0EN

BRK0G

Output 

Logic

 LOCKUP_LOCK event

SRAM parity error event

BRK0F

Digital

Filter

 CSS detector event(only 

available in GD32C231xx / 

GD32C221xx devices)

0

1

BRK0INP

BRKIN0 input 

from AF 

controller

BRK0INEN

 

14-25. BREAK1 ⱳ  

0

1

BRK1P

BRK1EN

BRK1G

Output 

Logic

BRK1F

Digital

Filter

0

1

BRK1INP

BRKIN1 input 
from AF 

controller

BRK1INEN

 

BREAK0ԍ ȁ ҉ ῀Ḥ ̆ BREAK0Ҭ Ԋᴆ ̆

₮ └ҹ ̆ ӊ ̆ ₮ ץ ̂ ̃ └ ₮̕

BREAK1ԍ ҉ ῀Ḥ ̆ BREAK1Ҭ Ԋᴆ ̆ ₮

└ҹ ȂBREAK0ᴨᾢ BREAK1 ̆ BREAK1 ROS = IOS = 1

Ȃ 

Ҭ ̆POENβ ̆ѿ POENβҹ 0̆ CHx_OCHx_ON ₮

TIMERx_CTL1Ҭ ISOxβ ISOxNβ‗ Ȃ IOS=0̆ ₮ᶏ ̆

↕ ₮ᶏ ׅ ҹ Ȃ ∆ԑ ₮ ԍ ᵝ ̆ ֟ Ḃץ̆

ѿҩ ꜚ ₮̆ ₮ ISOxISOxNβ Ȃ  

Ҭ ̆TIMERx_INTFBRKIFβ 1Ȃ BRKIE=1̆Ҭ ֟ Ȃ 
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14-26. Ҭ ῀̂ ̃ ̆ ₮Ḥ ҹ 

OxCPRE

CHx_O

CHx_ON

BRKIN

CHx_O

CHx_ON

CHx_O

CHx_ON

= ISOx

= ISOxN

= ISOx

= ISOxN

CHxEN: 1  CHxNEN: 1

CHxP   : 0  CHxNP  : 0

ISOx = ~ISOxN 

CHxEN: 1  CHxNEN: 0

CHxP: 0    CHxNP   : 0

ISOx = ~ISOxN 

CHxEN: 1  CHxNEN: 0

CHxP  : 0   CHxNP  : 0

ISOx = ISOxN 

 

֜  

֜ ⱳ ᶏ TIMERx_CH0TIMERx_CH1 CI0CI1֜Ḥ

ԑᵬ ֟ ṿȂ TSCFGy[2:0] != 3ôb000̂y=0,1,2̃ ֽ CI0ֽ̆

CI1̆ CI0CI1‗ Ȃ ҩ ̆DIR

ᵝ Ȃ └ 14-3. ҍ ֜ Ḥ ӊ ῏ Ȃ

֜ ץ ᵬѿҩ ̆ ᴪ 0 ꜚⱴ ṿӊ

Ȃ ̆ ╠ TIMERx_CARȂ 

14-3. ҍ ֜ Ḥ ӊ ῏  

  
CI0FE0 CI1FE1 

҉  Ҋ  ҉  Ҋ  

CI0 
CI1FE1=1 Ҋ ҉ - - 

CI1FE1=0 ҉ Ҋ - - 

CI1 
CI0FE0=1 - - ҉ Ҋ 

CI0FE0=0 - - Ҋ ҉ 

CI0 CI1 

CI1FE1=1 Ҋ ҉ X X 

CI1FE1=0 ҉ Ҋ ҉ Ҋ 

CI0FE0=1 X X Up Down 

CI0FE0=0 X X Ҋ ҉ 
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̔ò-ñ ò ò; ñXò Ҍ Ȃ 

14-27. ֜ Ҋ ᶛ  

 

  

CI0

CI1

 
UP downCounter

 

14-28. CI0FE0 ֜ Ҋ ᶛ  

 

 
  

CI0

CI1

UPdownCounter

 

ᴰ ⱳ  

ᴰ ⱳ ̆ ⱳ ץ └BLDC Ȃ 

14-29. ᴰ BLDC └Ҭ Ȃᴧ ̆ ױ

ңҩ ȂTIMER_in̂ ץ L0 ̃

ᴰ ҈ Ḥ ̆ ҈ Ḥ ᵝ Ḥ Ȃ 

҈ҩ ᴰ ҍTIMER_in ҈ ῀ ѿѿ ̆ ҩ ᴰ ῀

ѿ ⌠ ῀ ̆№ ҈ Ḥ ץ ₮ ᵝ Ȃ 

ῤ ⱳ ̂TRGO-ITIx̃̆ TIMER_in TIMER_out ץ

ѿ ȂTIMER_out ITIxḤ ₮PWM ̆ ꜚBLDC ̆ └BLDC

Ȃ T̆IMER_in TIMER_out ԅѿҩ ̆ ץ

Ȃ 

L0 ΐ ῀ ⱳ ̆ ᵬҹ TIMER_inȂ ̆

ΐ ԑ ₮ ῀ⱳ ̆ ᵬҹTIMER_outȂ 

̆ ῤ ԑ ῏ ̆ ץ ԑ ̆ᶛ ̔ 
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TIMER_in̂TIMER2̃-> TIMER_out̂TIMER0 ITI2̃ 

ԑ ̆ Ӟ ̆ ץ Ȃ ῏Ҋץ ̔ 

Â TI0S̆ ᶏ ⱳ Ȃ҈ ῀Ḥ ᴋᵥѿ ̆CI0ᴪ ̆

CH0VALᴪ ╠ṿȂ 

Â CCUCCCSĔ ITIx Ȃ 

Â PWM Ȃ 

14-29. ᴰ BLDC └Ҭ 

TIMER_in

῀

GPIO

TIMER_out

₮PWM

CPU
Core

ᴰ
ᵝ Ḥ

ꜚ

MCU

BLDC 
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14-30. ңҩ ӊ ᴰ  

CH0VAL

Counter

CI0(OXR)

CH0_INPUT

CH1_INPUT

CH2_INPUT

CH0_O

CH0_ON

CH1_O

CH1_ON

CH2_O

CH2_ON

Va

Va

Vb

Vb

Vc

Vc

/  L0  TIMER_in ᵬ ῀

 TIMER_out ᵬ ₮ ( PWM)

 

Һ-׆  

TIMERx Ҋ ̆ ᵝ ̆ Ả Ԋᴆ ̆ ץ

SYSCFG_TIMER0CFĜx=3,4,5̃ Ҭ TSCFGy[2:0]֓ Ȃ 

׆ .14-4 ᶛ 

    №  

↓ҽ 

TSCFGy[2:0] 

y=3̂ ᵝ ̃ 

y=4̂ Ả ̃ 

y=5̂Ԋᴆ ̃ 

TSCFGy[2:0] 

001̔ITI0 

010̔ITI2 

011̔ITI3 

100̔CI0F_ED 

101̔CI0FE0 

110̔CI1FE1 

111̔ETIFP 

CI0FE0

CI1FE1̆ CHxP

CHxNP

Ȃ 

ETIFP̆

ETP

Ȃ 

ҹ ITIx̆

№ Ҍ Ȃ 

ҹ Cix̆

CHxCAPFLT ̆

№ Ҍ Ȃ 

ҹ ETIFP̆

№ Ȃ 

ᶛ 1 
ᵝ  

῀҉ ⌠

TSCFG3[2:0] = 3ôb 

001 ITI0ҹ

ITI0̆

Ҍ Ȃ 

ITI0̆

№ Ҍ Ȃ 
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    №  

̆

Ȃ 

Ȃ 

14-31. ᵝ  

  

TIMER_CK

CEN

CNT_REG 5E 5F 60 61 62 63 00 01 02 03 04 00 01 02

UPIF

ITI0

TRGIF

Internal sync delay

 

ᶛ 2 

Ả  

῀ҹᵞ

Ṝ̆ Ả

̆ ῀ҹ

̆ Ȃ 

TSCFG4[2:0] = 3ôb 

101 

CI0FE0ҹ

Ȃ 

TI0S=0̂ ̃

[CH0NP=0̆CH0P=0] 

CI0FE0Ҍ Ȃ

҉  Ȃ 

ҩᶛ Ҭ

Ȃ 

14-32. Ả  

  

 

TIMER_CK

CEN

CNT_REG 5E 5F 60 61 62

CI0

TRGIF

CI0FE0

63

 

ᶛ 3 

Ԋᴆ  

῀ ҉

Ȃ 

TSCFG5[2:0] = 3ôb 

111 

ETIFPҹ

Ȃ 

ETP = 0̆ETI Ҍ

Ȃ 

ETPSC = 1̆ETI 2№ Ȃ 

ETFC = 0̆ETI Ȃ 

14-33. Ԋᴆ  

  

TIMER_CK

CNT_REG 5E 5F 60 61

ETI

TRGIF

ETIFP
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‖  

TIMERx_CTL0SPMβ 1̆ ᶏ ‖ Ȃ SPM 1̆ Ҋ

Ԋᴆ⌠ Ả Ȃҹԅ ⌠ ‖ ̆ ץ CHxCOMCTLTIMERx

ҹPWM Ȃ 

ѿ ‖ Ҋ̆ TIMERx_CTL0 ᶏ ᵝ

CEN=1ᶏ Ȃ Ḥ ᴆΏCEN=1 ֟ץ ѿҩ ‖̆ CENβ ѿ

Ḡ ҹ1 ⌠ Ԋᴆ CENβ ᴆΏ0Ȃ CENβ ᴆ 0̆ Ả

ᵬ̆ ṿ Ḡ Ȃ 

‖ Ҋ̆ ᴪ CENβ 1̆ ᶏ Ȃ ̆ ṿ

TIMERx_CHxCVṿ ᶭ ѿ֓ Ȃҹԅ ⁞ ̆

ץ TIMERx_CHCTL0/1CHxCOMFENᵝ 1Ȃ ‖ Ҋ̆ ҉ ֟

ӊ ŎxCPREḤ └ ҹҍ ̆p Ҍ

Ȃ ₮ ҹPWM 0 PWM 1 CHxCOMFENᵝ ̆

ԍ Ḥ Ȃ 

14-34. ‖ ̆TIMERx_CHxCV = 0x04̆TIMERx_CAR=0x60 

 

 

TIMER_CK(CNT_CLK)

CEN

CNT_REG 00 01 02 03 04 05 ŀ. 5F 60 00

O2CPRE

 SPM , Ả

 

ԑ  

ӊ ԑ ץ Ȃ ץ ѿҩ ᵬ Һ

̆ ѿҩ ᵬ ׆ Ȃ 

2ᵬҹ 0 №  

1. 2ҹҺ ̆ ῒ Ԋᴆ̂UPẼҹ ₮̂ TIMER2_CTL1

MMC=3ôb010̃Ȃ 2 ₮֟ Ԋᴆ ̆ ₮ѿҩ Ḥ ̕ 

2. 2 ̂TIMER2_CAR̃̕ 

3. 0 0̆ 0 ῀ ҹ 2̆ ̂

SYSCFG_TIMERxCFGTSCFG6[2:0] = 3ôb 010̃̕  

4. Ώ1⌠CENβ ꜚ 0̂ TIMER0_CTL0̃̕Ώ1⌠CENβ ꜚ 2

̂TIMER2_CTL0̃Ȃ 
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2 ᶏ / Ḥ ꜚ 0 

2 ᶏ Ḥ ꜚ 0̆ 14-35. 2 ᶏ Ḥ 0Ȃ

2ᶏ Ḥ ₮ ̆ 0 № ῤ ׆ ╠ṿ Ȃ 

0 ⌠ Ḥ ̆ CENβ ꜚ 1̆ ⌠ 0Ȃңҩ

TIMER_CK № 3№ ̂fPSC_CLK = fTIMER_CK/3̃Ȃ

Ҋ̔ 

1. 2ҹҺ ̆ ᶏ Ḥ ᵬҹ ₮̆ 0 ῀

2̂ SYSCFG_TIMERxCFG TSCFG5[3:0] = 3ôb 010̃̕ 

2. Ώ1⌠CEN 2̂ TIMER2_CTL0̃Ȃ 

14-35. 2 ᶏ Ḥ 0 

TIMER_CK

CNT_REG

CNT_REG

CEN

61 62 63

11 12 13

TRGIF

14

TIMER2

TIMER0

 

ҩᶛ Ҭ̆Ӟ ᶏץ Ԋᴆף ᶏ Ḥ ᵬҹ Ȃ 14-36. 2

Ԋᴆ 0̆ Ҋץ ̔ 

1. 2ҹҺ ̆ Ԋᴆ̂UPẼᵬҹ ₮̂ TIMER2_CTL1

MMC=3ôb010̃̕ 

2. 2 ̂TIMER2_CARL̃̕  

3. 0 ῀ 2̆ 0 Ԋᴆ ̂

SYSCFG_TIMERxCFG TSCFG5[2:0] =3ôb010̃̕ 

4. Ώ1⌠CEN 2̂ TIMER2_CTL0̃Ȃ 
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14-36. 2 Ԋᴆ 0 

TIMER_CK

CNT_REG

CNT_REG

UPE

62

11 12

TRGIF

63 00 01 02

CEN

13 14

TIMER0

TIMER2

 

ᶏ 2 ᶏ /O0CPREḤ ᶏ 0 Ȃ 

ҩᶛ Ҭ̆ᶏ 2 ᶏ Ḥ ᶏ 0Ȃ 14-37. 2 ᶏ Ḥ

└ 0 Ả ̆ 2 ᶏ ̆ 0 ῤ № ҉

Ȃңҩ TIMER_CK3№ ̂fPSC_CLK = fTIMER_CK/3̃̆

Ҋ̔ 

1. 2 Һ ̆ ῒ ₮ᶏ Ḥ ᵬҹ ₮̂ TIMER2_CTL1

MMC=3ôb001̃̕ 

׆0 .2 2 ῀ ̆ 0 ᵬ Ả ̂

SYSCFG_TIMERxCFGTSCFG5[2:0] = 3ôb 010̃̕  

3. Ώ1⌠CENβ ᶏ 0̂ TIMER0_CTL0̃̕  

4. Ώ1⌠CENβ ꜚ 2̂ TIMER0_CTL0̃̕  

5. Ώ0⌠CENβ Ả 2̂ TIMER0_CTL0̃Ȃ 

14-37. 2 ᶏ Ḥ └ 0 Ả  

TIMER_CK

CNT_REG

CNT_REG

CEN

61 62 63

11 12 13

TRGIF

TIMER2

TIMER0

 

ҩᶛ Ҭ̆ Ӟױ ᶏץ 2 O0CPREḤ ף ῒᶏ Ḥ ₮ᵬҹ Ȃ

Ҋ̔ 
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1. 2 Һ Ҋ̆ O0CPREḤ ҹ ₮̂ TIMER2_CTL1

MMS=3ôb100̃̕ 

2. 2 O0CPRÊTIMER2_CHCTL0̃̕  

3. 0 2 ῀ ̆ 0 ᵬ Ả ̂

SYSCFG_TIMERxCFGTSCFG5[2:0] = 3ôb 010̃̕  

4. Ώ1⌠CENβ ᶏ 0̂ TIMER0_CTL0̃̕  

5. Ώ1⌠CENβ 2̂ TIMER0_CTL0̃Ȃ 

14-38. 2 O0CPREḤ └ 0 Ả  

TIMER_CK

CNT_REG

TRGIF

CNT_REG

60

O0CPRE

61 62 63 00 01

11 12 13 14

TIMER2

TIMER0

 

DMA  

DMA DMA Ȃ ңҩ DMA ῏

T̔IMERx_DMACFGTIMERx_DMATBȂ ᶏ DMA ᵝ ѿ̆֓ῤ

Ҭ Ԋᴆ ֟ץ DMA Ȃ Ҭ Ԋᴆ ̆TIMERxᴪ DMA ȂDMA

M2P̂ᴰ ҹ׆ῤ ⌠ ̃ ̆PADDR̂ ̃ҹTIMERx_DMATB

̆DMA ᴪ TIMERx_DMATBȂ ҉̆TIMERx_DMATB ѿ

ҩ ‖̆ ᴪ TIMERx_DMATB⌠ѿҩῤ ̆ ҩῤ

TIMERx_DMACFGҬ DMATA Ȃ TIMERx_DMACFGDMATC

ᵝ ṿҹ 0̆ 1 ᴰ ̆ 1ҩDMA ץ Ȃ TIMERx_DMACFG

DMATCβ ṿҌҹ 1̆ ᶛ ῒṿҹ 3̆ 4 ᴰ ̆ Ῥ 3

DMA Ȃ 3 Ҋ D̆MA TIMERx_DMATB ᴪ ⌠

DMATA+0x4̆DMATA+0x8̆DMATA+0xC Ȃ ӊ̆ ѿ DMAῤ Ҭ ̆

ᴪ ̂DMATC+1̃ Ȃ 

Ῥ 1 DMA Ԋᴆ̆TIMERxᴪ ҉ Ȃ 

 

Cortexϰ-M23ῤ Ả D̆BG_CTL0 Ҭ TIMERx_HOLDβ 1̆

Ả Ȃ  
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14.1.5. TIMERx ̂x=0̃ 

TIMER0 ̔0x4001 2C00 

└ 0̂TIMERx_CTL0̃ 

Ẓ ̔0x00  

ᵝṿ̔0x0000 0000 

̂32ᵝ̃  

31    30   29 28  27    26    25    24    23    22    21    20    19    18    17    16   

Ḡ  

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ  CKDIV[1:0] ARSE CAM[1:0] DIR SPM UPS UPDIS CEN 

 rw rw rw rw rw rw rw rw 

 

ᵝ/ᵝ     

31:10 Ḡ  Ḡ ᵝṿ 

9:8 CKDIV[1:0] №   

ᴆ CKDIV̆ (CK_TIMER) ҍ

(DTS)ӊ № Ȃ 

00̔fDTS=fCK_TIMER 

01̔fDTS= fCK_TIMER /2 

10̔fDTS= fCK_TIMER /4 

11̔Ḡ  

7 ARSE ꜚ ᶏ   

0̔ TIMERx_CAR  

1̔ᶏ TIMERx_CAR  

6:5 CAM[1:0]  

00̔ Ҭ ̂ ̃Ȃ DIRᵝ ԅ Ȃ 

01̔Ҭ Ҋ 1 Ȃ Ҭ ̆ ₮

̂TIMERx_CHCTL0 Ҭ CHxMS=00̃̆ Ҋ ̆

Ҭ 1Ȃ 

10̔Ҭ ҉ 1 Ȃ Ҭ ̆ ₮

̂TIMERx_CHCTL0 Ҭ CHxMS=00̃̆ ҉ ̆

Ҭ 1Ȃ 

11̔Ҭ ҉Ҋ 1 Ȃ Ҭ ̆ ₮

̂TIMERx_CHCTL0 Ҭ CHxMS=00̃̆ ҉ Ҋ ̆

Ҭ ᴪ 1 

ᶏ ץ ̆ ᵝҌ ׆ 0x00℗ ⌠ 0x00. 

4 DIR  

0̔ ҉  
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1̔ Ҋ  

ҹҬ ֜ ̆ ᵝҹ Ȃ 

3 SPM ‖  

0̔ ‖ ̆ Ԋᴆ ̆ Ȃ 

1̔ ‖ ᶏ ̆ Ҋѿ Ԋᴆ ̆ Ả Ȃ 

2 UPS  

ᴆ ᵝ̆ Ԋᴆ Ȃ 

0̔ᶏ ̆Ҋ ᴋѿԊᴆ֟ Ҭ DMA ̔ 

ï UPGᵝ 1̕  

ï ₮/Ҋ ̕ 

ï ᵝ ֟ Ȃ  

1̔ᶏ ₮/ Ҋ ֟ Ҭ DMA  

1 UPDIS Ȃ 

ᵝ ᶏ Ԋᴆ ֟  Ȃ 

0̔ Ԋᴆᶏ Ȃ ҊԊᴆӊѿץ ̆ Ԋᴆ֟ ̆ΐ

῀ ױ ṿ̔ 

ï UPGᵝ 1̕  

ï ₮/Ҋ ̕  

ï ᵝ ֟ ѿҩ ԊᴆȂ  

1̔ Ԋᴆ Ȃ Ḡ ṿ̆ UPGᵝ 1 ᵝ

֟ ѿҩ ᴆ ᵝԊᴆ̆ № ∆ Ȃ  

0 CEN ᶏ  

0̔  

1̔ ᶏ  

ᴆ CENᵝ 1 ̆ ȁ Ả ֜ ᵬȂ 

└ 1̂TIMERx_CTL1̃ 

Ẓ ̔0x04  

ᵝṿ̔0x0000 0000 

̂32ᵝ̃  

31    30   29 28  27    26    25    24    23    22    21    20    19    18    17    16   

Ḡ  

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ  ISO3 ISO2N ISO2 ISO1N ISO1 ISO0N ISO0 TI0S MMC[2:0] DMAS CCUC Ḡ  CCSE 

 rw rw rw rw rw rw rw rw rw rw rw  rw 

 

ᵝ/ᵝ    

31:15 Ḡ  Ḡ ᵝṿ 

14 ISO3 3 ₮ 
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ISO0ᵝ 

13 ISO2N 2 ԑ ₮ 

ISO0Nᵝ 

12 ISO2 2 ₮ 

ISO0ᵝ 

11 ISO1N 1 ԑ ₮ 

ISO0Nᵝ 

10 ISO1 1 ₮ 

ISO0ᵝ 

9 ISO0N 0 ԑ ₮ 

0̔ POENᵝ ᵝ ̆CH0_ON ᵞ  

1̔ POENᵝ ᵝ ̆CH0_ON  

ᵝ TIMERx_CCHP PROT[1̔0]ᵝҹ 00 Ṝ ץ Ȃ 

8 ISO0 0 ₮ 

0̔ POENᵝ ᵝ ̆CH0_O ᵞ  

1̔ POENᵝ ᵝ ̆CH0_O  

CH0_ON ѿ̆ҩ CH0_O ₮ Ȃ ᵝ TIMERx_CCHP

PROT[1̔0]ᵝҹ 00 Ṝ ץ Ȃ 

7 TI0S 0 ῀   

0̔ TIMERx_CH0 ᵬҹ 0 ῀ 

1̔ TIMERx_CH0 T̆IMERx_CH1 TIMERx_CH2 ᵬҹ 0

῀ 

6:4 MMC[2:0] Һ └ 

֓ᵝ └ TRGOḤ T̆RGOḤ Һ ׆ ԍ ⱳ Ȃ  

000̔ ᵝȂTIMERx_SWEVG UPGᵝ 1 ׆ └ ֟ ᵝ ̆

ѿ TRGO ‖̆ ѿ ’Ҋ̆TRGO҉ Ḥ ᵝᴪ ѿҩ

Ȃ 

001̔ᶏ Ȃ ԍ ꜚ ҩ └ ѿ ῤᶏ ׆ Ȃ

Һ └ ᶏ Ḥ ᵬҹ ₮ TRGOȂ CEN └ᵝ 1

Ả Ҋ ῀ҹ ̆ ᶏ Ḥ 1Ȃ Ả Ҋ̆ ᶏ

Ḥ ԍ ῀̆ ῀ TRGO҉ᴪ ѿҩ ̆ ԅҺ/׆

Ȃ 

010̔ ȂҺ └ Ԋᴆᵬҹ TRGOȂ  

011̔ / ‖Ȃ 0 ѿ ѿ ⱳ Һ̆ └ ֟

ѿҩ TRGO ‖Ȃ 

100̔ Ȃ Ҋ̆Һ └ O0CPREḤ ᵬҹ ₮ TRGOȂ  

101̔ Ȃ Ҋ̆Һ └ O1CPREḤ ᵬҹ ₮ TRGOȂ 

110̔ Ȃ Ҋ̆Һ └ O2CPREḤ ᵬҹ ₮ TRGOȂ 

111̔ Ȃ Ҋ̆Һ └ O3CPREḤ ᵬҹ ₮ TRGOȂ 

3 DMAS DMA  
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0̔ / Ԋᴆ ̆ x DMA   

1̔ Ԋᴆ ̆ x DMA   

2 CCUC └ └ 

└ ̂CHxEN C̆HxNEN CHxCOMCTLᵝ ᶏ̃ ̂CCSE=1̃̆

֓ └ Ҋ̔ 

0̔CMTGᵝ 1 ̆   

1̔ CMTGᵝ 1 ⌠ TRIGI҉ ̆   

ԑ ₮ ̆ ᵝ Ȃ  

1 Ḡ   Ḡ ᵝṿ 

0 CCSE └ ᶏ  

0̔ ̂CHxEN̆CHxNEN CHxCOMCTLᵝ̃  

1̔ ̂CHxEN̆CHxNEN CHxCOMCTLᵝ̃ᶏ  

֓ᵝ Ώ῀ԅ̆ Ԋᴆ⌠ ֓ᵝ Ȃ 

ԑ ₮ ̆ ᵝ Ȃ 

׆ ̂TIMERx_SMCFG̃ 

Ẓ ̔0x08  

ᵝṿ̔0x0000 0000 

̂32ᵝ̃  

31    30   29 28  27    26    25    24    23    22    21    20    19    18    17    16   

Ḡ  

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

ETP SMC1 ETPSC[1:0] ETFC[3:0] MSM Ḡ  

rw rw rw rw rw  

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿ. 

15 ETP   

ᵝ ETIḤ  

0̔ETI ҉  

1̔ETIᵞ Ҋ  

14 SMC1 SMC ѿ №ᶏ 1  

1̆ ETIFPḤ ҉ ᴋ ꜚ 

0̔ 1  

1̔ 1ᶏ  

ᵝ ̆ Ả Ԋᴆ ҍץ 1 ᶏ Ȃp Ҍ TRGS

ҹ3ôb111Ȃ 

ᶏ 0 1̆ ῀ ETIFPȂ 
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̔ 0ᶏ SMCᵝ Ȃ 

13:12 ETPSC[1:0] №   

Ḥ ETIFP Ҍ TIMER_CK 1/4Ȃ ῀

̆ ᶏץ № ᵞ ETIFP Ȃ  

00̔ №  

01̔ETIFP 2№  

10̔ETIFP 4№  

11̔ETIFP 8№  

11:8 ETFC[3:0] └  

Ḥ ץ ̆ ᵝ ӈԅ ⱬȂ 

ץ̔ fSAMP Ḥ ̆

Ȃ ⌠ ⱬ ̆↕ ҹ ѿҩ Ḥ Ȃ 

EXTFC[3:0]  fSAMP 

4ôb0000 Filter disabled. 

4ôb0001 2 

fTIMER_CK 4ôb0010 4 

4ôb0011 8 

4ôb0100 6 
fDTS_CK/2 

4ôb0101 8 

4ôb0110 6 
fDTS_CK/4 

4ôb0111 8 

4ôb1000 6 
fDTS_CK/8 

4ôb1001 8 

4ôb1010 5 

fDTS_CK/16 4ôb1011 6 

4ôb1100 8 

4ôb1101 5 

fDTS_CK/32 4ôb1110 6 

4ôb1111 8 
 

7 MSM Һ-׆   

ᵝ ȂTRGI Ạ ꜚԊᴆ̆ TRGŎ

ѿ Ȃ  

0̔Һ׆  

1̔Һ׆ ᶏ  

6:0 Ḡ  Ḡ ᵝṿ. 

DMA Ҭ ᶏ ̂TIMERx_DMAINTEÑ 

Ẓ ̔0x0C  

ᵝṿ̔0x0000 0000 

̂32ᵝ̃  
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31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ  TRGDEN CMTDEN CH3DEN CH2DEN CH1DEN CH0DEN UPDEN BRKIE TRGIE CMTIE CH3IE CH2IE CH1IE CH0IE UPIE 

 rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw 

 

ᵝ/ᵝ     

31:15 Ḡ  Ḡ ᵝṿ 

14 TRGDEN DMA ᶏ  

0̔ DMA  

1̔ᶏ DMA  

13 CMTDEN DMA ᶏ  

0̔ DMA  

1̔ᶏ DMA  

12 CH3DEN 3 / DMA ᶏ  

0̔ 3 / DMA  

1̔ᶏ 3 / DMA  

11 CH2DEN 2 / DMA ᶏ  

0̔ 2 / DMA  

1̔ᶏ 2 / DMA  

10 CH1DEN 1 / DMA ᶏ  

0̔ 1 / DMA  

1̔ᶏ 1 / DMA  

9 CH0DEN 0 / DMA ᶏ  

0̔ 0 / DMA  

1̔ᶏ 0 / DMA  

8 UPDEN DMA ᶏ  

0̔ DMA  

1̔ᶏ DMA  

7 BRKIE Ҭ Ҭ ᶏ  

0̔ Ҭ Ҭ  

1̔ᶏ Ҭ Ҭ  

6 TRGIE Ҭ ᶏ  

0̔ Ҭ  

1̔ᶏ Ҭ  

5 CMTIE Ҭ ᶏ  

0̔ Ҭ  

1̔ᶏ Ҭ  
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4 CH3IE 3 / Ҭ ᶏ  

0̔ 3Ҭ  

1̔ᶏ 3Ҭ  

3 CH2IE 2 / Ҭ ᶏ  

0̔ 2Ҭ  

1̔ᶏ 2Ҭ  

2 CH1IE 1 / Ҭ ᶏ  

0̔ 1Ҭ  

1̔ᶏ 1Ҭ  

1 CH0IE 0 / Ҭ ᶏ  

0̔ 0Ҭ  

1̔ᶏ 0Ҭ  

0 UPIE Ҭ ᶏ  

0̔ Ҭ  

1̔ᶏ Ҭ  

Ҭ ̂TIMERx_INTF̃ 

Ẓ ̔0x10 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃  

31    30   29 28  27    26    25    24    23    22    21    20    19    18    17    16   

Ḡ  CH4IF 

 rc_w0 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ  SYSBIF CH3OF CH2OF CH1OF CH0OF BRK1IF BRK0IF TRGIF CMTIF CH3IF CH2IF CH1IF CH0IF UPIF 

 rc_w0 rc_w0 rc_w0 rc_w0 rc_w0 rc_w0 rc_w0 rc_w0 rc_w0 rc_w0 rc_w0 rc_w0 rc_w0 rc_w0 

 

ᵝ/ᵝ     

31:17 Ḡ  Ḡ ᵝṿ 

16 CH4IF 4 / Ҭ  

CH0IF  

15:14 Ḡ  Ḡ ᵝṿ 

13 SYSBIF Ҭ ԊᴆҬ ᵝ  

Ҭ ̆ ᵝ ᴆ 1̆ ̆ ᵝ ᴆ Ȃ 

0̔ Ҭ ԊᴆҬ   

1̔ Ҭ ԊᴆҬ   

̔ ᵝ 1 ̆ ₮ ╠̆ ᵝ ᴆ Ȃ  

12 CH3OF 3 ₮  
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CH0OF  

11 CH2OF 2 ₮  

CH0OF  

10 CH1OF 1 ₮  

CH0OF  

9 CH0OF 0 ₮  

0 ҹ ῀ ̆ CH0IF ᵝ 1 ̆ ԊᴆῬ

̆ ᵝ ץ ᴆ 1Ȃ ᵝ ᴆ 0Ȃ 

0̔ ₮Ҭ  

1̔ ԅ ₮Ҭ  

8 BRK1IF BREAK1Ҭ ᵝ  

ѿ BREAK1 ῀ ̆ ᴆ ᵝ ó1ôȂ BREAK1 ῀ ̆↕ ᵝ

ᴆ ó0ôȂ  

0̔ BREAK1Ԋᴆ֟   

1 B̔REAK1 ῀҉ ⌠ Ȃ TIMERx_DMAINTEN Ҭ BRKIE=1

̆Ҭ ֟   

7 BRK0IF BREAK0Ҭ ᵝ  

ѿ BREAK0 ῀ ̆ ᴆ ᵝ ó1ôȂ BREAK0 ῀ ̆↕ ᵝ

ᴆ ó0ôȂ  

0̔ BREAK0Ԋᴆ֟   

1̔BREAK0 ῀҉ ⌠   

6 TRGIF Ҭ  

Ԋᴆ ̆ ᴪ 1̆ ᵝ ᴆ 0Ȃ Ả ᶏ ̆

῀ ᴋ ֟ץ ԊᴆȂ ↕̆ῒ ֽ̆ ῀ ⌠

̆֟ ԊᴆȂ 

0̔ Ԋᴆ֟  

1̔ Ҭ ֟  

5 CMTIF Ҭ  

Ԋᴆ ̆ ᵝ ᴆ 1̆ ᵝ ᴆ 0Ȃ 

0̔ Ҭ  

1̔ Ҭ  

4 CH3IF 3 / Ҭ  

CH0IF  

3 CH2IF 2 / Ҭ  

CH0IF  

2 CH1IF 1 / Ҭ  

CH0IF  

1 CH0IF 0 / Ҭ  

ᴆ 1̆ ᴆ 0Ȃ 
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0 ῀ Ҋ ̆ Ԋᴆ ᵝ 1̕ 0 ₮ Ҋ

̆ ᵝ ѿҩ Ԋᴆ 1Ȃ 

0̔ 0Ҭ  

1̔ 0Ҭ  

0 UPIF Ҭ  

ᵝ Ԋᴆ ᴆ 1̆ ᴆ 0Ȃ 

0̔ Ҭ  

1̔ Ҭ  

ᴆԊᴆ֟ ̂TIMERx_SWEVG̃ 

Ẓ ̔0x14 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ  BRK1G BRK0G TRGG CMTG CH3G CH2G CH1G CH0G UPG 

 w w w w w w w w w 

 

ᵝ/ᵝ     

31:9 Ḡ  Ḡ ᵝṿ 

8 BRK1G ֟ BREAK1Ԋᴆ  

ᵝ ᴆ 1̆ ԍ֟ ѿҩBREAK1Ԋᴆ̆ ᴆ ꜚ 0Ȃ ᵝ 1 P̆OEN

ᵝ 0ғBRK1IFᵝ 1̆ Ҭ DMA ↕̆֟ Ҭ DMAᴰ

Ȃ 

0̔Ҍ֟ BREAK1Ԋᴆ 

1̔֟ BREAK1Ԋᴆ 

7 BRK0G ֟ BREAK0Ԋᴆ  

ᵝ ᴆ 1̆ ԍ֟ ѿҩBREAK0Ԋᴆ̆ ᴆ ꜚ 0Ȃ ᵝ 1 P̆OEN

ᵝ 0ғBRK0IFᵝ 1̆ Ҭ DMA ↕̆֟ Ҭ DMAᴰ

Ȃ 

0̔Ҍ֟ BREAK0Ԋᴆ 

1̔֟ BREAK0Ԋᴆ 

6 TRGG Ԋᴆ֟  

ᵝ ᴆ 1̆ ᴆ ꜚ 0Ȃ ᵝ 1̆TIMERx_INTF TRGIF

ᵝ 1̆ Ҭ DMĂ↕֟ Ҭ DMAᴰ Ȃ 

0̔ Ԋᴆ֟  

1̔֟ Ԋᴆ 

5 CMTG Ԋᴆ  
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ᵝ ᴆ 1̆ ᴆ ꜚ 0Ȃ ᵝ 1̆ CCSEᵝ̂TIMERx_CTL1

Ҭ̃ ṿ̆ / └ ̂CHxEN C̆HxNEN CHxCOMCTL̃

ԑ ₮ Ȃ  

0̔Ҍ֟ Ԋᴆ 

1̔֟ Ԋᴆ 

4 CH3G 3 Ԋᴆ  

CH0G  

3 CH2G 2 Ԋᴆ  

CH0G  

2 CH1G 1 Ԋᴆ  

CH0G  

1 CH0G 0 Ԋᴆ  

ᵝ ᴆ 1̆ ԍ 0֟ ѿҩ / Ԋᴆ̆ ᴆ ꜚ 0Ȃ ᵝ

1̆CH0IF ᵝ 1̆ Ҭ DMĂ↕ ₮ Ҭ DMA

Ȃ ̆ 0 ҹ ῀ ̆ ╠ṿ ⌠ TIMERx_CH0CV

̆ CH0IF ᵝ ҹ 1̆↕ CH0OF ᵝ 1Ȃ 

0̔Ҍ֟ 0 Ԋᴆ 

1̔ 0 Ԋᴆ 

0 UPG Ԋᴆ֟  

ᵝ ᴆ 1̆ ᴆ ꜚ 0Ȃ ᵝ 1̆ ԅҬ ҉

̆ 0Ȃ ↕̂ Ҋ ̃ ῀ ꜚ ṿ̆ №

Ȃ 

0̔ Ԋᴆ֟  

1̔֟ Ԋᴆ 

└ 0̂TIMERx_CHCTL0̃ 

Ẓ ̔0x18 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

CH1COM

CTL[3] 

Ḡ  

CH0COM

CTL[3] 

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

CH1COM

CEN 
CH1COMCTL[2:0] 

CH1COM

SEN 

CH1COM

FEN CH1MS[1:0] 

CH0COM

CEN 
CH0COMCTL[2:0] 

CH0COM

SEN 

CH0COM

FEN CH0MS[1:0] 

CH1CAPFLT[3:0] CH1CAPPSC[1:0] CH0CAPFLT[3:0] CH0CAPPSC[1:0] 

rw rw rw rw rw rw 

₮ : 

ᵝ/ᵝ    



                                                            GD32C2x1Ύ 

276 
 

31:25 Ḡ  Ḡ ᵝṿ. 

24 CH1COMCTL[3] CH1COMCTL[2:0]  

23:17 Ḡ  Ḡ ᵝṿ. 

16 CH0COMCTL[3] CH0COMCTL[2:0]  

15 CH1COMCEN 1 ₮ 0ᶏ  

CH0COMCEN  

14:12 CH1COMCTL[2:0] 1 ₮   

CH0COMCTL  

11 CH1COMSEN 1 ₮ ᶏ  

CH0COMSEN  

10 CH1COMFEN 1 ₮ ᶏ  

CH0COMFEN  

9:8 CH1MS[1:0] 1  

֓ᵝ ӈԅ ῀Ḥ Ȃ ῏ ̂TIMERx_CHCTL2

CH1ENᵝ 0̃ ֓ᵝ  ΏȂץ

00̔ 1 ҹ ₮Ȃ 

01̔ 1 ҹ ῀̆IS1 CI1FE1҉Ȃ 

10̔ 1 ҹ ῀̆IS1 CI0FE1҉Ȃ 

11̔ 1 ҹ ῀ ĬS1 ITS҉̆ ֽ ᵬ ῤ ῀ Ҭ

̂ SYSCFG_TIMER0CFG̃ Ҭ TSCFGx[2:0] (x = 3,4,5,6,7)ᵝ Ȃ̃ 

7 CH0COMCEN 0 ₮ 0ᶏ  

ᵝ 1̆ ⌠ ETIFP ῀ ̆O0CPRE Ḥ 0 

0̔ 0 ₮  

1̔ᶏ 0 ₮  

6:4 CH0COMCTL[2:0] 0 ₮   

ᵝ ӈԅO0CPRE ꜚᵬ̆ O0CPRE‗ ԅCH0_OȁCH0_ON ṿȂO0CPRE

̆ CH0_OȁCH0_ON ‗ԍ CH0PȁCH0NPᵝȂ 

0000̔ Ȃ ₮ TIMERx_CH0CVҍ TIMERx_CNT

O0CPREҌ ᵬ  

0001̔ ҹ Ȃ ṿҍ / ṿ TIMERx_CH0CV

̆ └ O0CPREҹ Ȃ 

0010̔ ҹᵞȂ ṿҍ / ṿ TIMERx_CH0CV

̆ └ O0CPREҹᵞȂ 

0011̔ Ȃ ṿҍ / ṿ TIMERx_CH0CV ̆

└ O0CPRE Ȃ 

0100̔ └ҹᵞȂ └ O0CPREҹᵞ  

0101̔ └ҹ Ȃ └ O0CPREҹ  

0110 P̔WM 0Ȃ ҉ ѿ̆ ṿ ԍTIMERx_CH0CV Ŏ0CPRE

ҹ ̆ ↕ҹ Ȃ Ҋ ѿ̆ ṿ ԍ TIMERx_CH0CV
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̆O0CPREҹ ̆ ↕ҹ Ȃ 

0111 P̔WM 1Ȃ ҉ ѿ̆ ṿ ԍTIMERx_CH0CV Ŏ0CPRE

ҹ ̆ ↕ҹ Ȃ Ҋ ѿ̆ ṿ ԍ TIMERx_CH0CV

̆O0CPREҹ ̆ ↕ҹ Ȃ 

PWM 0 PWM 1 Ҭ̆ ԅ ₮ Ҭ׆

℗ ⌠ PWM ̆O0CPRE Ȃ 

TIMERx_CCHP PROT[1̔0]=11ғ CH0MS =00̂ ̃ ̆ ᵝ

Ҍ Ȃ 

1000: Ῥ ‖ 0Ȃ O0CPRE ᵬ PWM 0̆ ҉ ̆

O0CPRE ̆ Ḥ ֟ ̆O0CPRE ̆ Ҋ Ԋᴆ֟ ̆

O0CPRE Ȃ Ҋ Ŏ0CPRE ̆ Ḥ ֟ Ŏ0CPRE

̆ Ҋ Ԋᴆ֟ ̆O0CPRE Ȃ 

1001: Ῥ ‖ 1Ȃ O0CPRE ᵬ PWM 1̆ ҉ ̆

O0CPRE ̆ Ḥ ֟ ̆O0CPRE ̆ Ҋ Ԋᴆ֟ ̆

O0CPRE Ȃ Ҋ Ŏ0CPRE ̆ Ḥ ֟ Ŏ0CPRE

̆ Ҋ Ԋᴆ֟ ̆O0CPRE Ȃ 

1010:Ḡ  

1011:Ḡ  

1100: PWM0 ȂO0CPRE ᵬ PWM 0̆O0CPREC ₮

O0CPRE O1CPRE ľ ĿȂ 

1101: PWM1 ȂO0CPRE ᵬ PWM 1̆O0CPREC ₮

O0CPRE O1CPRE ľҍĿȂ 

1110: PWM0 ȂO0CPRE ᵬ PWM 0̆ ҉ Ŏ0CPREC

₮ O0CPRĔ Ҋ ₮ O1CPREȂ 

1111 PWM1 ȂO0CPRE ᵬ PWM 1̆ ҉ Ŏ0CPREC

₮ O0CPRĔ Ҋ ₮ O1CPREȂ 

TIMERx_CCHP PROT [1:0]=11ғCH0MS =000̂ ̃ ̆ ᵝҌ

Ȃ 

3 CH0COMSEN 0 ₮ ᶏ  

ᵝ 1̆TIMERx_CH0CV ᶏ ̆

Ԋᴆ ᴪ Ȃ  

0̔ 0 ₮/  

1̔ᶏ 0 ₮/  

ֽ ‖ Ҋ̂TIMERx_CTL0 SPM =1̃̆ ץ

’Ҋᶏ PWM  

TIMERx_CCHP PROT[1̔0]=11ғ CH0MS =00 ᵝҌ Ȃ 

2 CH0COMFEN 0 ₮ ᶏ  

ᵝҹ 1 ̆ ҹ PWM 0 PWM 1̆ᴪⱴ /

₮ ῀Ԋᴆ Ȃ ₮ ῀Ḥ ᵬҹѿҩ

̆CH0_O ҹ ҍ ῏Ȃ 

0̔ 0 ₮ ⱳ Ȃ ῀ ѿҩ ̆ CH0_O

₮ ҹ 5ҩ  

1̔ᶏ 0 ₮ ⱳ Ȃ ῀ ѿҩ ̆ CH0_O
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₮ ҹ 3ҩ  

1:0 CH0MS[1:0] 0 I/O  

֓ᵝ ӈԅ ᵬ ῀Ḥ Ȃ ῏

̂TIMERx_CHCTL2 CH0ENᵝ 0̃ ̆ ֓ᵝ ΏȂ 

00̔ 0 ҹ ₮Ȃ 

01̔ 0 ҹ ῀̆IS0 CI0FE0҉Ȃ 

10̔ 0 ҹ ῀ ĬS0 CI1FE0҉Ȃ ֽ ᵬ ῤ ῀

Ҭ ̂ SYSCFG_TIMER0CFG̃ Ҭ TSCFGx[2:0] (x = 3,4,5,6,7)ᵝ

̃Ȃ 

῀ : 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿ. 

15:12 CH1CAPFLT[3:0] 1 ῀ └ 

CH0CAPFLT  

11:10 CH1CAPPSC[1:0] 1 ῀ №  

CH0CAPPSC  

9:8 CH1MS[1:0] 1  

ҍ ₮  

7:4 CH0CAPFLT[3:0] 0 ῀ └ 

ѿҩԊᴆ N̆ҩ ῀Ԋᴆ ᴪ֟ ѿҩ ₮ Ȃ ֓ᵝ

ӈԅ CI0 ῀Ḥ Ȃ 

0000̔ ̆fSAMP= fDTS̆N=1Ȃ 

0001̔fSAMP= fPCLK̆N=2Ȃ 

0010̔fSAMP= fPCLK̆N=4Ȃ 

0011̔fSAMP= fPCLK̆N=8Ȃ 

0100̔fSAMP=fDTS/2̆N=6Ȃ 

0101̔fSAMP=fDTS/2̆N=8Ȃ 

0110̔fSAMP=fDTS/4̆N=6Ȃ 

0111̔fSAMP=fDTS/4̆N=8Ȃ 

1000̔fSAMP=fDTS/8̆N=6Ȃ 

1001̔fSAMP=fDTS/8̆N=8Ȃ 

1010̔fSAMP=fDTS/16̆N=5Ȃ 

1011̔fSAMP=fDTS/16̆N=6Ȃ 

1100̔fSAMP=fDTS/16̆N=8Ȃ 

1101̔fSAMP=fDTS/32̆N=5Ȃ 

1110̔fSAMP=fDTS/32̆N=6Ȃ 

1111̔fSAMP=fDTS/32̆N=8Ȃ 

3:2 CH0CAPPSC[1:0] 0 ῀ №  

2ᵝ ӈԅ 0 ῀ № Ȃ TIMERx_CHCTL2 Ҭ CH0EN=0

̆↕ № ᵝȂ 
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00̔ № ̆ ῀ ҉ ⌠ ѿҩ ѿ Ȃ 

01̔ 2ҩԊᴆ ѿ Ȃ 

10̔ 4ҩԊᴆ ѿ Ȃ 

11̔ 8ҩԊᴆ ѿ Ȃ 

1:0 CH0MS[1:0] 0  

ҍ ₮  

└ 1̂TIMERx_CHCTL1̃ 

Ẓ ̔0x1C 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃  

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

CH3COM

CTL[3] 

Ḡ  

CH2COM

CTL[3] 

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

CH3COM

CEN 
CH3COMCTL[2:0] 

CH3COM

SEN 

CH3COM

FEN CH3MS[1:0] 

CH2COM

CEN 
CH2COMCTL[2:0] 

CH2COM

SEN 

CH2COM

FEN CH2MS[1:0] 

CH3CAPFLT[3:0] CH3CAPPSC[1:0] CH2CAPFLT[3:0] CH2CAPPSC[1:0] 

rw rw rw rw rw rw 

₮ : 

ᵝ/ᵝ    

31:25 Ḡ  Ḡ ᵝṿ. 

24 CH3COMCTL[3] CH3COMCTL[2:0]  

23:17 Ḡ  Ḡ ᵝṿ. 

16 CH2COMCTL[3] CH2COMCTL[2:0]  

15 CH3COMCEN 3 ₮ 0ᶏ  

CH0COMCEN  

14:12 CH3COMCTL[2:0] 3 ₮   

CH0COMCTL  

11 CH3COMSEN 3 ₮ ᶏ  

CH0COMSEN  

10 CH3COMFEN 3 ₮ ᶏ  

CH0COMSEN  

9:8 CH3MS[1:0] 3  

֓ᵝ ӈԅ ῀Ḥ Ȃ ῏ ̂TIMERx_CHCTL2

CH3ENᵝ 0̃ ֓ᵝ  ΏȂץ

00̔ 3 ҹ ₮Ȃ 
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01̔ 3 ҹ ῀̆IS3 CI3FE3҉Ȃ 

10̔ 3 ҹ ῀̆IS3 CI2FE3҉Ȃ 

11̔ 3 ҹ ῀ ĬS3 ITS҉̆ ֽ ᵬ ῤ ῀ Ҭ

̂ SYSCFG_TIMER0CFG̃ Ҭ TSCFGx[2:0] (x = 3,4,5,6,7)ᵝ Ȃ̃ 

7 CH2COMCEN 2 ₮ 0ᶏ  

ᵝ 1̆ ⌠ ETIF ῀ ̆O2CPRE Ḥ 0 

0̔ᶏ 2 ₮  

1̔ 2 ₮  

6:4 CH2COMCTL[2:0] 2 ₮   

ᵝ ӈԅO2CPRE ꜚᵬ̆ O2CPRE‗ ԅCH2_OȁCH2_ON ṿȂO2CPRE

̆ CH2_OȁCH2_ON ‗ԍ CH2PȁCH2NPᵝȂ 

0000̔ Ȃ ₮ TIMERx_CH2CVҍ TIMERx_CNT

O2CPREҌ ᵬ  

0001̔ ҹ Ȃ ṿҍ / ṿ TIMERx_CH2CV

̆ └ O2CPREҹ Ȃ 

0010̔ ҹᵞȂ ṿҍ / ṿ TIMERx_CH2CV

̆ └ O2CPREҹᵞȂ 

0011̔ Ȃ ṿҍ / ṿ TIMERx_CH2CV ̆

└ O2CPRE Ȃ 

0100̔ └ҹᵞȂ └ O2CPREҹᵞ  

0101̔ └ҹ Ȃ └ O2CPREҹ  

0110̔PWM 0Ȃ ҉ ̆ѿ ṿ ԍ TIMERx_CH2CV ̆

O2CPRE ҹ ̆ ↕ҹ Ȃ Ҋ ̆ѿ ṿ ԍ

TIMERx_CH2CV ̆O2CPRE ҹ ̆ ↕ҹ Ȃ 

0111̔PWM 1Ȃ ҉ ̆ѿ ṿ ԍ TIMERx_CH2CV ̆

O2CPRE ҹ ̆ ↕ҹ Ȃ Ҋ ̆ѿ ṿ ԍ

TIMERx_CH2CV ̆O2CPREҹ ̆ ↕ҹ Ȃ 

PWM 0 PWM 1 Ҭ̆ ԅ ₮ Ҭ׆

℗ ⌠ PWM ̆CxCOMR Ȃ 

TIMERx_CCHP PROT[1 0̔]=11ғ CH2MS =00̂ ̃ ᵝҌ

Ȃ 

1000: Ῥ ‖ 0Ȃ O2CPRE ᵬ PWM 0̆ ҉ ̆

O2CPRE ̆ Ḥ ֟ ̆O2CPRE ̆ Ҋ Ԋᴆ֟ ̆

O2CPRE Ȃ Ҋ Ŏ2CPRE ̆ Ḥ ֟ Ŏ2CPRE

̆ Ҋ Ԋᴆ֟ ̆O2CPRE Ȃ 

1001: Ῥ ‖ 1Ȃ O2CPRE ᵬ PWM 1̆ ҉ ̆

O2CPRE ̆ Ḥ ֟ ̆O2CPRE ̆ Ҋ Ԋᴆ֟ ̆

O2CPRE Ȃ Ҋ Ŏ2CPRE ̆ Ḥ ֟ Ŏ2CPRE

̆ Ҋ Ԋᴆ֟ ̆O2CPRE Ȃ 

1010:Ḡ  

1011:Ḡ  

1100: PWM0 ȂO2CPRE ᵬ PWM 0̆O2CPREC ₮

O2CPRE O3CPRE ľ ĿȂ 
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1101: PWM1 ȂO2CPRE ᵬ PWM 1̆O2CPREC ₮

O2CPRE O3CPRE ľҍĿȂ 

1110: PWM0 ȂO2CPRE ᵬ PWM 0̆ ҉ Ŏ2CPREC

₮ O2CPRĔ Ҋ ₮ O3CPREȂ 

1111 PWM1 ȂO2CPRE ᵬ PWM 1̆ ҉ Ŏ2CPREC

₮ O2CPRĔ Ҋ ₮ O3CPREȂ 

TIMERx_CCHP PROT [1:0]=11ғ CH2MS =000̂ ̃ ̆ ᵝ

Ҍ Ȃ 

3 CH2COMSEN 2₮ ᶏ  

ᵝ 1̆TIMERx_CH2CV ᶏ ̆

Ԋᴆ ᴪ Ȃ  

0̔ 2 ₮/  

1̔ᶏ 2 ₮/  

ֽ ‖ Ҋ̂TIMERx_CTL0 SPM =1̃̆ ץ

’Ҋᶏ PWM  

TIMERx_CCHP PROT[1̔0]=11ғ CH2MS =00 ᵝҌ Ȃ 

2 CH2COMFEN 2 ₮ ᶏ  

ᵝҹ 1 ̆ ҹ PWM 0 PWM 1̆ᴪⱴ /

₮ ῀Ԋᴆ Ȃ ₮ ῀Ḥ ᵬҹѿҩ

̆CH2_O ҹ ҍ ῏Ȃ 

0̔ 2 ₮ ⱳ Ȃ ῀ ѿҩ ̆ CH2_O

₮ ҹ 5ҩ  

1̔ᶏ 2 ₮ ⱳ Ȃ ῀ ѿҩ ̆ CH2_O

₮ ҹ 3ҩ  

1:0 CH2MS[1:0] 2 I/O  

֓ᵝ ӈԅ ᵬ ῀Ḥ Ȃ ῏

̂TIMERx_CHCTL2 CH2ENᵝ 0̃ ֓ᵝ ΏȂ 

00̔ 2 ҹ ₮Ȃ 

01̔ 2 ҹ ῀̆IS2 CI2FE2҉Ȃ 

10̔ 2 ҹ ῀̆IS2 CI3FE2҉Ȃ 

11̔ 2 ҹ ῀ ĬS2 ITS҉̆ ֽ ᵬ ῤ ῀ Ҭ

̂ SYSCFG_TIMER0CFG̃ Ҭ TSCFGx[2:0] (x = 3,4,5,6,7)ᵝ Ȃ̃ 

῀ : 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿ. 

15:12 CH3CAPFLT[3:0] 3 ῀ └ 

CH0CAPFLT  

11:10 CH3CAPPSC[1:0] 3 ῀ №  

CH0CAPPSC  

9:8 CH3MS[1:0] 3  
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ҍ ₮  

7:4 CH2CAPFLT[3:0] 2 ῀ └ 

ѿҩԊᴆ ̆ Nҩ ῀Ԋᴆ ᴪ֟ ѿҩ ₮ Ȃ ֓

ᵝ ӈԅ CI2 ῀Ḥ Ȃ 

0000̔ ̆fSAMP= fDTS̆N=1Ȃ 

0001̔fSAMP= fPCLK̆N=2Ȃ 

0010̔fSAMP= fPCLK̆N=4Ȃ 

0011̔fSAMP= fPCLK̆N=8Ȃ 

0100̔fSAMP=fDTS/2̆N=6Ȃ 

0101̔fSAMP=fDTS/2̆N=8Ȃ 

0110̔fSAMP=fDTS/4̆N=6Ȃ 

0111̔fSAMP=fDTS/4̆N=8Ȃ 

1000̔fSAMP=fDTS/8̆N=6Ȃ 

1001̔fSAMP=fDTS/8̆N=8Ȃ 

1010̔fSAMP=fDTS/16̆N=5Ȃ 

1011̔fSAMP=fDTS/16̆N=6Ȃ 

1100̔fSAMP=fDTS/16̆N=8Ȃ 

1101̔fSAMP=fDTS/32̆N=5Ȃ 

1110̔fSAMP=fDTS/32̆N=6Ȃ 

1111̔fSAMP=fDTS/32̆N=8Ȃ 

3:2 CH2CAPPSC[1:0] 2 ῀ №  

2ᵝ ӈԅ 2 ῀ № Ȃ TIMERx_CHCTL2 Ҭ CH2EN 

=0 ̆↕ № ᵝȂ 

00̔ № ̆ ῀ ҉ ⌠ ѿҩ ѿ Ȃ 

01̔ 2ҩԊᴆ ѿ Ȃ 

10̔ 4ҩԊᴆ ѿ Ȃ 

11̔ 8ҩԊᴆ ѿ Ȃ 

1:0 CH2MS[1:0] 2  

ҍ ₮  

└ 2̂TIMERx_CHCTL2̃ 

Ẓ ̔0x20 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  CH4P CH4EN 

 rw rw 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

CH3NP Ḡ  CH3P CH3EN CH2NP CH2NEN CH2P CH2EN CH1NP CH1NEN CH1P CH1EN CH0NP CH0NEN CH0P CH0EN 

rw  rw rw rw rw rw rw rw rw rw rw rw rw rw rw 
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ᵝ/ᵝ    

31:18 Ḡ  Ḡ ᵝṿ 

17 CH4P 4  

CH0P  

16 CH4EN 4ᶏ  

CH0EN  

15 CH3NP 3ԑ ₮  

CH0NP  

14 Ḡ  Ḡ ᵝṿ 

13 CH3P 3  

CH0P  

12 CH3EN 3ᶏ  

CH0EN  

11 CH2NP 2ԑ ₮  

CH0NP  

10 CH2NEN 2ԑ ₮ᶏ  

CH0NEN  

9 CH2P 2  

CH0P  

8 CH2EN 2ᶏ  

CH0EN  

7 CH1NP 1ԑ ₮  

CH0NP  

6 CH1NEN 1ԑ ₮ᶏ  

CH0NEN  

5 CH1P 1  

CH0P  

4 CH1EN 1ᶏ  

CH0EN  

3 CH0NP 0ԑ ₮  

0 ҹ ₮ ̆ ᵝ ӈԅԑ ₮Ḥ Ȃ 

0̔ 0  

1̔ 0ᵞ  

0 ҹ ῀ ̆ ᵝ CH0P ᶏ ̆ᵬҹ ῀Ḥ CI0

└Ḥ Ȃ  

TIMERx_CCHP PROT[1̔0]=11 10 ᵝҌ Ȃ 
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2 CH0NEN 0ԑ ₮ᶏ  

0 ҹ ₮ ̆ ᵝ 1ᶏ 0 ԑ ₮Ȃ 

0̔ 0ԑ ₮ 

1̔ᶏ 0ԑ ₮ 

1 CH0P 0  

0 ҹ ₮ ̆ ᵝ ӈԅ ₮Ḥ Ȃ 

0̔ 0  

1̔ 0ᵞ  

0 ҹ ῀ ̆ ᵝ ӈԅ CI0Ḥ Ȃ 

CH0P CI0FE0 CI1FE0 Ȃ 

CH0P=0̔ CixFE0 ҉ ᵬҹ ׆ Ҋ Ḥ ̆ ғ CixFE0

Ҍᴪ Ȃ 

CH0P=1̔ CixFE0 Ҋ ᵬҹ ׆ Ҋ Ḥ ̆ ғ CixFE0

ᴪ Ȃ 

TIMERx_CCHP PROT[1̔0]=11 10 ᵝҌ Ȃ 

0 CH0EN 0 / ᶏ  

0 ҹ ₮ ̆ ᵝ 1 ᶏ CH0_O Ḥ Ȃ 0 ҹ

῀ ̆ ᵝ 1ᶏ 0҉ ԊᴆȂ 

0̔ 0 

1̔ᶏ 0 

̂TIMERx_CNT̃ 

Ẓ ̔0x24 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃  

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

CNT[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿ. 

15:0 CNT[15:0] ֓ᵝ ╠ ṿȂΏ ᵬ ṿȂ 

№ ̂TIMERx_PSC̃ 

Ẓ ̔0x28 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃  



                                                            GD32C2x1Ύ 

285 
 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

PSC[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿ. 

15:0 PSC[15:0] № ṿ 

ԍ PSC PSC+1̃̆̂ץ Ԋᴆ֟ ̆PSC ṿ

῀ ╠ № Ȃ 

ꜚ ̂TIMERx_CAR̃ 

Ẓ ̔0x2C 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃  

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

CARL[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿ. 

15:0 CARL[15:0] ꜚ ṿ 

֓ᵝ ӈԅ ꜚ ṿȂ 

̂TIMERx_CREP̃ 

Ẓ ̔0x30 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃  

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

CREP[7:0] 

rw 
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ᵝ/ᵝ     

31:8 Ḡ  Ḡ ᵝṿ 

15:0 CREP[15:0] ṿ 

֓ᵝ ӈԅ Ԋᴆ ֟ Ȃ ṿ⁞ҹ 0 ֟ ԊᴆȂ

Ӟᴪ ֓ᵝ ̂╠ ᶏ ̃Ȃ 

0 / ̂TIMERx_CH0CṼ 

Ẓ ̔0x34 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃  

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

CH0VAL[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿ. 

15:0 CH0VAL[15:0] 0 ṿ 

0 ҹ ῀ ̆ ֓ᵝ‗ ԅ҉ Ԋᴆ ṿ̆ ғ

ҹ Ȃ 

0 ҹ ₮ ̆ ֓ᵝ ԅ ṿȂᶏ

̆ ṿ Ԋᴆ Ȃ 

1 / ̂TIMERx_CH1CṼ 

Ẓ ̔0x38 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃  

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

CH1VAL[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿ. 
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15:0 CH1VAL[15:0] 1 ṿ 

1 ҹ ῀ ̆ ֓ᵝ‗ ԅ҉ Ԋᴆ ṿ̆ ғ

ҹ Ȃ 

1 ҹ ₮ ̆ ֓ᵝ ԅ ṿȂᶏ

̆ ṿ Ԋᴆ Ȃ 

2 / ̂TIMERx_CH2CṼ 

Ẓ ̔0x3C 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃  

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

CH2VAL[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿ. 

15:0 CH2VAL[15:0] 2 ṿ 

2 ҹ ῀ ̆ ֓ᵝ‗ ԅ҉ Ԋᴆ ṿ̆ ғ

ҹ Ȃ 

2 ҹ ₮ ̆ ֓ᵝ ԅ ṿȂᶏ

̆ ṿ Ԋᴆ Ȃ 

3 / ̂TIMERx_CH3CṼ 

Ẓ ̔0x40 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃  

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

CH3VAL[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿ. 

15:0 CH3VAL[15:0] 3 ṿ 
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3 ҹ ῀ ̆ ֓ᵝ‗ ԅ҉ Ԋᴆ ṿ̆ ғ

ҹ Ȃ 

3 ҹ ₮ ̆ ֓ᵝ ԅ ṿȂᶏ

̆ ṿ Ԋᴆ Ȃ 

ԑ Ḡ ̂TIMERx_CCHP̃ 

Ẓ ̔0x44 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃  

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  BRK1P BRK1EN BRK1F[3:0] BRK0F[3:0] 

 rw rw rw rw 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

POEN OAEN BRK0P BRK0EN ROS IOS PROT[1:0] DTCFG[7:0] 

rw rw rw rw rw rw rw rw 

 

ᵝ/ᵝ     

31:26 Ḡ  Ḡ ᵝṿ. 

25 BRK1P 

 

BREAK1 ῀Ḥ   

ᵝ ԍ BREAK1 ῀Ḥ  

0̔BREAK1 ῀Ḥ ᵞ  

1̔BREAK1 ῀Ḥ  

ᵝ TIMERx_CCHP PROT [1:0] =00 ḱ Ȃ 

̔ ᵝ ѿ Ώ ᵬ̆ 1ҩ APB Ȃ 

24 BRK1EN 

 

BREAK1 ῀Ḥ ᶏ   

ᵝ 1 ̆ᶏ BREAK1 ῀Ḥ Ȃ 

0̔BREAK1 ῀  

1̔BREAK1 ῀ᶏ  

ᵝ TIMERx_CCHP PROT [1:0] =00 ḱ Ȃ 

̔ 

1̃ ᵝ ѿ Ώ ᵬ̆ 1ҩAPB Ȃ 

2̃ ᵝֽ ԍROS=1ғIOS=1  

 

23:20 BRK1F[3:0] 

 

BREAK1 ῀Ḥ  

ѿҩԊᴆ ̆ Nҩ ῀Ԋᴆ ᴪ֟ ѿҩ ₮ Ȃ

֓ᵝ ӈԅBREAK1 ῀Ḥ Ȃ 

0000̔ ̆BREAK1 ̆N=1 

0001̔fSAMP = fCK_TIMER, N=2 

0010̔fSAMP = fCK_TIMER, N=4 

0011̔fSAMP = fCK_TIMER, N=8 

0100̔fSAMP = fDTS/2, N=6 

0101̔fSAMP = fDTS/2, N=8 
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0110̔fSAMP = fDTS/4, N=6 

0111̔fSAMP = fDTS/4, N=8 

1000̔fSAMP = fDTS/8, N=6 

1001̔fSAMP = fDTS/8, N=8 

1010̔fSAMP = fDTS/16, N=5 

1011̔fSAMP = fDTS/16, N=6 

1100̔fSAMP = fDTS/16, N=8 

1101̔fSAMP = fDTS/32, N=5 

1110̔fSAMP = fDTS/32, N=6 

1111̔fSAMP = fDTS/32, N=8 

ᵝ TIMERx_CCHP PROT [1:0] =00 ḱ Ȃ 

19:16 BRK0F[3:0]  

 

BREAK0 ῀Ḥ   

ѿҩԊᴆ ̆ Nҩ ῀Ԋᴆ ᴪ֟ ѿҩ ₮ Ȃ

֓ᵝ ӈԅBREAK0 ῀Ḥ Ȃ  

0000̔ ̆BREAK0 ̆N=1 

0001̔fSAMP = fCK_TIMER, N=2 

0010̔fSAMP = fCK_TIMER, N=4 

0011̔fSAMP = fCK_TIMER, N=8 

0100̔fSAMP = fDTS/2, N=6 

0101̔fSAMP = fDTS/2, N=8 

0110̔fSAMP = fDTS/4, N=6 

0111̔fSAMP = fDTS/4, N=8 

1000̔fSAMP = fDTS/8, N=6 

1001̔fSAMP = fDTS/8, N=8 

1010̔fSAMP = fDTS/16, N=5 

1011̔fSAMP = fDTS/16, N=6 

1100̔fSAMP = fDTS/16, N=8 

1101̔fSAMP = fDTS/32, N=5 

1110̔fSAMP = fDTS/32, N=6 

1111̔fSAMP = fDTS/32, N=8 

ᵝ TIMERx_CCHP PROT [1:0] =00 ḱ Ȃ 

15 POEN ₮ᶏ  

ᵝ Ҋץ 1̔ 

ïΏ 1 ᵝ 

ï OAEN=1̆↕ Ҋѿ Ԋᴆ 1. 

ᵝ Ҋץ 0̔ 

ïΏ 0 0 

ï Ҭ ῀̂ ̃ 

ѿҩ ҹ ₮ ̆ ԅ ᶏ ᵝ̂TIMERx_CHCTL2

CHxEN, CHxNENᵝ̃̆↕ CHx_O CHx_ON ₮Ȃ 

0̔ ₮ 

1̔ᶏ ₮ 

ֽ̔ CHxMS[1:0]=2ôb00ᵝ Ȃ 

14 OAEN ꜚ ₮ᶏ  
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0̔POENᵝ ᶏ ᴆ 1Ȃ 

1̔ Ҭ ῀ ̆Ҋѿ Ԋᴆ ̆POENᵝ ᴪ 1Ȃ 

ᵝ TIMERx_CCHP PROT [1:0] =00 ḱ Ȃ 

13 BRK0P BREAK0 ῀Ḥ   

ᵝ ԍ BREAK0 ῀Ḥ  

0̔BREAK0 ῀Ḥ ᵞ  

1̔BREAK0 ῀Ḥ  

ᵝ TIMERx_CCHP PROT [1:0] =00 ḱ Ȃ 

̔ ᵝ ѿ Ώ ᵬ̆ 1ҩ APB Ȃ 

12 BRK0EN BREAK0 ῀Ḥ ᶏ   

ᵝ 0 ̆ᶏ BREAK0 ῀Ḥ Ȃ 

0̔BREAK0 ῀  

1̔BREAK0 ῀ᶏ  

ᵝ TIMERx_CCHP PROT [1:0] =00 ḱ Ȃ 

̔ 

1̃ ᵝ ѿ Ώ ᵬ̆ 1ҩAPB Ȃ 

2̃ ᵝֽ ԍROS=1ғIOS=1  

11 ROS Ҋñ̓͂ òᶏ  

POENᵝ 1̂ ̃̆ ᵝ ץ 1 ᶏ ( ԑ ₮ғ

ҹ ₮ ) ₮ľ῏ ĿȂ 

0̔ ₮ľ῏ Ŀ Ȃ CHxEN CHxNEN ᵝ ̆ ҹ ₮

ľ ĿȂ 

1̔ ₮ľ῏ Ŀᶏ Ȃ CHxEN CHxNEN ᵝ ̆ ҹ ₮

ľ῏ ĿȂ 

ᵝ TIMERx_CCHP PROT [1:0]=10 11 Ҍ Ȃ 

10 IOS Ҋά̓͂ έᶏ  

POENβ 0̂ ̃̆ ᵝ ץ 1 ᶏ ( ԑ ₮

ғ ҹ ₮ ) ₮ľ῏ ĿȂ 

0̔ ₮ľ῏ Ŀ Ȃ CHxEN CHxNENβ ̆ ҹ

₮ľ ĿȂ 

1̔ ₮ľ῏ Ŀᶏ ȂҌ CHxEN CHxNENβ ṿ̆ ҹ

₮ľ῏ ĿȂ 

ᵝ TIMERx_CCHP PROT [1:0]=10 11 Ҍ Ȃ 

9:8 PROT[1:0] ԑ Ḡ └ 

ңᵝ ӈԅ ΏḠ Ȃ 

00̔ Ḡ ̆ ΏḠ  

01̔PROT 0ȂTIMERx_CTL1 Ҭ ISOx/ISOxN ᵝ̆TIMERx_CCHP

Ҭ BRKEN/BRKP/OAEN/DTCFGᵝΏḠ  

10 P̔ROT 1Ȃ ԅ PROT 0Ҋ ΏḠ ̆ TIMERx_CHCTL2

Ҭ CHxP/CHxNPᵝ̂ ҹ ₮ ̃ T̆IMERx_CCHP

Ҭ ROS/IOS ᵝȂ 

11̔ PROT 2Ȃ ԅ PROT 1 Ҋ ΏḠ ̆
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TIMERx_CHCTLR0/1Ҭ CHxCOMCTL/ CHxCOMSENᵝ̂ ῏ ҹ

₮ ̃ΏḠ Ȃ 

ᵝ ңᵝ Ώѿ ̆ѿ TIMERx_CCHP Ώ῀̆ ңᵝ Ώ

Ḡ Ȃ 

7:0 DTCFG[7:0]  

֓ᵝ ӈԅ ῀ԑ ₮ӊ ȂDTCFG ṿ ῏

Ҋ̔ 

DTCFG[7:5] = 3ôb0xx:DT value = DTCFG[7:0] * tDT̆tDT=tDTSȂ 

DTCFG[7:5] = 3ôb10x:DT value =̂64+DTCFG[5:0]̃* tDT̆tDT = tDTS*2Ȃ 

DTCFG[7:5] = 3ôb110:DT value =̂32+DTCFG[4:0]̃* tDT̆tDT = tDTS*8Ȃ 

DTCFG[7:5] = 3ôb111:DT value =̂32+DTCFG[4:0]̃* tDT̆tDT = tDTS*16Ȃ 

ᵝ TIMERx_CCHP PROT[1:0]=00 ḱ Ȃ 

DMA ̂TIMERx_DMACFG̃ 

Ẓ ̔0x48 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃  

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ  DMATC[4:0] Ḡ  DMATA [4:0] 

 rw  rw 

 

ᵝ/ᵝ     

31:13 Ḡ  Ḡ ᵝṿ 

12:8 DMATC[4:0] DMAᴰ  

ᵝ ӈԅ DMA ̂ /Ώ̃TIMERx_DMATB Ȃ 

5ôb00000̔1 ᴰ   

5ôb00001̔2 ᴰ   

é  

5ôb10001̔18 ᴰ   

7:5 Ḡ  Ḡ ᵝṿ 

4:0 DMATA[4:0] DMAᴰ  

ᵝ ӈԅ DMA TIMERx_DMATB ѿҩ Ȃ ѿ

TIMERx_DMATB ̆ ᵝ Ȃ ԋ

TIMERx_DMATB ̆ ̂ +0x4̃Ȃ 

5ôb00000̔TIMERx_CTL0  

5ôb00001̔TIMERx_CTL1 

é  
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5ôb10010̔TIMERx_DMACFG 

ӊ̔  = TIMERx_CTL0 + DMATA*4 

DMA ‖ ̂TIMERx_DMATB̃ 

Ẓ ̔0x4C 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃  

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

DMATB[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿ. 

15:0 DMATB[15:0] DMA ‖ 

ҩ Ώ̆̂׆ ̃⌠̂ +ᴰ *4̃ ῤ

ᴪ Ȃᴰ ᴆ ̆ ҹ 0⌠ DMATCȂ 

└ 1̂TIMERx_CHCTL3̃ 

Ẓ ̔0x54 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃  

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

CH4COM

CTL[3] 

 rw 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ  
CH4COM

CEN 
CH4COMCTL[2:0] 

CH4COM

SEN 

CH4COM

FEN 
Ḡ  

 rw rw rw rw  

₮ : 

ᵝ/ᵝ    

31:17 Ḡ  Ḡ ᵝṿ. 

16 CH4COMCTL[3] 4 ₮   

CH4COMCTL[2:0]  



                                                            GD32C2x1Ύ 

293 
 

25:8 Ḡ  Ḡ ᵝṿ. 

7 CH4COMCEN 4 ₮ 0ᶏ  

CH0COMCEN  

6:4 CH4COMCTL[2:0] 2 ₮   

ᵝ ӈԅ O4CPRE ꜚᵬ̆ O4CPRE‗ ԅ CH4_O ṿȂO4CPRE

̆ CH4_O ‗ԍ CH4PᵝȂ 

0000̔ Ȃ ₮ TIMERx_CH4CVҍ TIMERx_CNT

O4CPREҌ ᵬ  

0001̔ ҹ Ȃ ṿҍ / ṿ TIMERx_CH4CV

̆ └ O4CPREҹ Ȃ 

0010̔ ҹᵞȂ ṿҍ / ṿ TIMERx_CH4CV

̆ └ O4CPREҹᵞȂ 

0011̔ Ȃ ṿҍ / ṿ TIMERx_CH4CV ̆

└ O4CPRE Ȃ 

0100̔ └ҹᵞȂ └ O4CPREҹᵞ  

0101̔ └ҹ Ȃ └ O4CPREҹ  

0110̔PWM 0Ȃ ҉ ̆ѿ ṿ ԍ TIMERx_CH4CV ̆

O4CPRE ҹ ̆ ↕ҹ Ȃ Ҋ ̆ѿ ṿ ԍ

TIMERx_CH4CV ̆O4CPRE ҹ ̆ ↕ҹ Ȃ 

0111̔PWM 1Ȃ ҉ ̆ѿ ṿ ԍ TIMERx_CH4CV ̆

O4CPRE ҹ ̆ ↕ҹ Ȃ Ҋ ̆ѿ ṿ ԍ

TIMERx_CH4CV ̆O4CPREҹ ̆ ↕ҹ Ȃ 

PWM 0 PWM 1 Ҭ̆ ԅ ₮ Ҭ׆

℗ ⌠ PWM ̆CxCOMR Ȃ 

1000: Ῥ 0Ȃ O4CPRE ᵬ PWM 0̆ ҉ ̆O4CPRE

̆ Ḥ ֟ ̆O4CPRE ̆ Ҋ Ԋᴆ֟ ̆O4CPRE

Ȃ Ҋ ̆O4CPRE ̆ Ḥ ֟ ̆O4CPRE ̆

Ҋ Ԋᴆ֟ ̆O4CPRE Ȃ 

1001: Ῥ 1Ȃ O4CPRE ᵬ PWM 1̆ ҉ ̆O4CPRE

̆ Ḥ ֟ ̆O4CPRE ̆ Ҋ Ԋᴆ֟ ̆O4CPRE

Ȃ Ҋ ̆O4CPRE ̆ Ḥ ֟ ̆O4CPRE ̆

Ҋ Ԋᴆ֟ ̆O4CPRE Ȃ 

ῒז:Ḡ  

TIMERx_CCHP PROT [1:0]=11̆ ᵝҌ Ȃ 

3 CH4COMSEN 4₮ ᶏ  

ᵝ 1̆TIMERx_CH4CV ᶏ ̆

Ԋᴆ ᴪ Ȃ 

0̔ 4 ₮/  

1̔ᶏ 4 ₮/  

ֽ ‖ Ҋ̂TIMERx_CTL0 SPM =1̃̆ ץ

’Ҋᶏ PWM  

TIMERx_CCHP PROT[1̔0]=11Ȃ 
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2 CH4COMFEN 4 ₮ ᶏ  

ᵝҹ 1 ̆ ҹ PWM 0 PWM 1̆ᴪⱴ /

₮ ῀Ԋᴆ Ȃ ₮ ῀Ḥ ᵬҹѿҩ

̆CH4_O ҹ ҍ ῏Ȃ 

0̔ 2 ₮ ⱳ Ȃ ῀ ѿҩ ̆ CH4_O

₮ ҹ 5ҩ  

1̔ᶏ 2 ₮ ⱳ Ȃ ῀ ѿҩ ̆ CH4_O

₮ ҹ 3ҩ  

1:0 Ḡ  Ḡ ᵝṿ. 

4 / ̂TIMERx_CH4CṼ 

Ẓ ̔0x58 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃  

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

CCH4CH

2 

CCH4CH1 CCH4CH0 Ḡ  

rw rw rw  

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

CH4VAL[15:0] 

rw 

 

ᵝ/ᵝ     

31 CCH4CH2 4 2 

0̔ O4CPREO2CPREF ₮ 

1̔ O2CPREF ₮ҹO2CPREF O4CPRE ľҍĿ 

ᵝ Ҋѿ Ԋᴆ ̂ TIMERx_CHCTL1Ҭ

ᶏ Ȃ̃ 

30 CCH4CH1 4 1 

0̔ O4CPREO1CPREF ₮ 

1̔ O1CPREF ₮ҹO1CPREF O4CPRE ľҍĿ 

ᵝ Ҋѿ Ԋᴆ ̂ TIMERx_CHCTL1Ҭ

ᶏ Ȃ̃ 

29 CCH4CH0 4 0 

0̔ O4CPREO0CPREF ₮ 

1̔ O0CPREF ₮ҹO0CPREF O4CPRE ľҍĿ 

ᵝ Ҋѿ Ԋᴆ ̂ TIMERx_CHCTL1Ҭ

ᶏ Ȃ̃ 

28:16 Ḡ  Ḡ ᵝṿ. 

15:0 CH4VAL[15:0] 4 ṿ 

֓ᵝ ԅ ṿȂᶏ ̆ ṿ
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Ԋᴆ Ȃ 

ⱴ └ 0̂TIMER0_AFCTL0̃ 

Ẓ ̔0x60 

ᵝṿ̔0x0000 0001 

̂32ᵝ̃  

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  ETISEL[3:2] 

 rw 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

ETISEL[1:0] Ḡ  BRK0INP Ḡ  

BRK0INE

N 

rw  rw  rw 

 

ᵝ/ᵝ     

31:18 Ḡ  Ḡ ᵝṿ. 

17:14 ETISEL ETI  

ᵝ ETI  

0000̔ETIḠ  

0011: ADC_WD0_OUT 

0100: ADC_WD1_OUT 

0101: ADC_WD2_OUT 

ῒ̔זḠ  

TIMERx_CCHP PROT [1:0]=01̆ ᵝҌ Ȃ 

13:10 Ḡ  Ḡ ᵝṿ. 

9 BRK0INP BREAK0 ῀   

ᵝ ԍ BRKIN0͂ ̆ΐᵣ ᵝ BRK0Pβ̓̀ Ȃ 

0̔ BRKIN0͂Ḥ Ҍ ̂BRK0P =0̆ ῀Ḥ ᵞ ̕BRK0P =1̆ ῀Ḥ

̃ 

1̔ BRKIN0͂Ḥ ̂BRK0P =0̆ ῀Ḥ ̕BRK0P =1̆ ῀Ḥ ᵞ

̃ 

ᵝ TIMERx_CCHPPROT [1:0] =00ḱ Ȃ 

8:1 Ḡ  Ḡ ᵝṿ. 

0 BRK0INEN BREAK0 ῀ᶏ  

0̔ BRKIN0͂  

1̔ BRKIN0͂ᶏ  

ᵝ TIMERx_CCHP PROT [1:0] =00ḱ Ȃ 

ⱴ └ 1̂TIMER0_AFCTL1̃ 

Ẓ ̔0x64 
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ᵝṿ̔0x0000 0001 

̂32ᵝ̃  

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ  BRK1INP Ḡ  

BRK1INE

N 

 rw  rw 

 

ᵝ/ᵝ     

31:10 Ḡ  Ḡ ᵝṿ. 

9 BRK1INP BRKIN1ⱳ ῀  

ᵝ ԍ BRKIN1͂ ̆ΐᵣ ᵝ BRK0Pβ̓̀ Ȃ 

0̔ BRKIN1͂Ḥ Ҍ ̂BRK0P =0̆ ῀Ḥ ᵞ ̕BRK0P =1̆ ῀Ḥ

̃ 

1̔ BRKIN1͂Ḥ ̂BRK0P =0̆ ῀Ḥ ̕BRK0P =1̆ ῀Ḥ ᵞ

̃ 

ᵝ TIMERx_CCHPPROT [1:0] =00ḱ Ȃ 

8:1 Ḡ  Ḡ ᵝṿ 

0 BRK1INEN BRKIN1 ῀ᶏ  

0̔ BRKIN1͂  

1̔ BRKIN1͂ᶏ  

ᵝ TIMERx_CCHP PROT [1:0] =00ḱ Ȃ 

῀ ̂TIMERx_INSEL̃ 

Ẓ ̔0x68 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃  

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ  CI1_SEL[3:0] Ḡ  CI0_SEL[3:0] 

 rw  rw 

 

ᵝ/ᵝ     

31:12 Ḡ  Ḡ ᵝṿ. 

11:8 CI1_SEL[3:0] TIMER0_CH1῀  

0000: TIMER0_CH1῀  
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0001: 1 ₮ 

ῒ̔זḠ  

7:4 Ḡ  Ḡ ᵝṿ 

3:0 CI0_SEL[3:0] TIMER0_CH0 ῀  

0000: TIMER0_CH0 ῀  

0001: 0 ₮ 

ῒ̔זḠ  

̂TIMERx_CFG̃ 

Ẓ ̔0xFC 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃  

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ  CHVSEL OUTSEL 

 rw rw 

 

ᵝ/ᵝ     

31:2 Ḡ  Ḡ ᵝṿ 

1 CHVSEL Ώ ᵝ 

ᵝ ᴆΏ 1 0Ȃ 

1̔ Ώ῀ ṿҍ ╠ṿ ̆Ώ῀ ᵬ Ȃ 

0̔ Ȃ 

0 OUTSEL ₮ṿ ᵝ 

ᵝ ᴆΏ 1 0Ȃ 

1̔ POENᵝҍ IOSᵝ ҹ 0̆↕ ₮ Ȃ 

0̔ Ȃ 
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14.2. L0̂TIMERx̆x=2̃ 

 ׃ .14.2.1

L0̂TIMER2̃ 4 ̆ ῀ ̆ ₮ ̆֟ PWMḤ └

Ȃ L0 16β Ȃ 

L0 ̆ ץ ̆ῒ Ԋᴆ ץ ꜚῒז Ȃ 

ӊ ԑ ̆p ױ ץ ѿ ѿҩ Ȃ 

14.2.2. Һ  

Â ̔4̕ 

Â ̔16ᵝ̕ 

Â ̔ῤ ̆ῤ ̆ ῀̆ ̕ 

Â ̔ ҉ ̆ Ҋ Ҭ ̕ 

Â ֜ ̔ ꜚ № ᵝ ̕ 

Â ᴰ ̔ Ạ҈ └̕ 

Â № ̔16ᵝ̆ ץ ̕ 

Â ҩ ̔ ῀ ̆ ₮ ̆ PWM ̆ ‖ ̕ 

Â ꜚ ⱳ ̕ 

Â Ҭ ₮ DMA ̔ Ԋᴆ̆ Ԋᴆ̆ / Ԋᴆ̕ 

Â ҩ ᶏ ѿҩ ץ ꜚ ҩ ̕ 

Â ᾛ ѿҩ ̕ 

Â Һ-׆ Ȃ 

14.2.3.  

14-39. L0 ᶫԅ L0 ῤ Ȃ 
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14-39. L0  

=10

0

0 0

῀
&

&
№

῀

№

TIMERx_CHxCV

/ Ҭ

Ҭ └

CH0_IN

CH1_IN

CH2_IN

CH3_IN

CI0

ETI

ꜚ

₮

̆PWM Ҋ ₮
Ḥ ֟ ̆ ∆ ̆ ᴆ
₮ └

CH0_O

DMA└

req en/direct req set 

DMA REQ/ACK

TIMERx_CH0

TIMERx_CH1

TIMERx_CH2

TIMERx_CH3

TIMERx_TG

TIMERx_UP

ŀŀ.

Interrupt
CH1_O

CH2_O

CH3_O

Update

Trigger

Cap/Com

№

PSC_CK

TIMER_DMA_request

TIMER_CK

CI0F_ED,CI0FE0,CI1FE1

TRGO

 

14.2.4. ⱳ  

 

L0 ץ ῤ CK_TIMER̆ TSCFGy[2:0]ᵝ ̆

TSCFGy[2:0]ᵝԍSYSCFG_TIMER0CFĞ̂ y=0,1é7̃Ȃ 

Â TSCFGy[3:0] =3ôb000̆ TSCFGy[2:0]ᵝ ԍ SYSCFG_TIMER1CFG

SYSCFG_TIMER2CFĞ̂ y=0,1é7̃̆ ῤ ̂ ⌠RCU

CK_TIMERȂ̃ 

TSCFGy[2:0] =3ôb000̆ TSCFGy[2:0]β ԍ SYSCFG_TIMER1CFG

SYSCFG_TIMER2CFĞ̂ y=0,1é7̃ ̆ ꜚ № ῤ

CK_TIMERȂ CEN ᵝ̆CK_TIMER № ̂ № ṿ TIMERx_PSC

̃֟ PSC_CLKȂ 

Ҋ̆ ꜚ № TIMER_CKԍ ԍRCU CK_TIMERȂ 

TSCFGy[2:0] !=3ôb000̆ TSCFGy[2:0]ᵝ ԍ SYSCFG_TIMER1CFG

SYSCFG_TIMER2CFĞ̂ y=0,1,2,6̃̆ № ῒז ̂ TSCFG6[2:0]̃

ꜚ̆ Ҋ ̆ TSCFGy[2:0]̂y=3,4,5̃ ҹ ṿ ̆ №

ῤ TIMER_CKꜚȂ 
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14-40. ῤ № ҹ1 ̆  

 

 

CK_TIMER

CEN

PSC_CLK = TIMER_CK

CNT_REG

Reload Pulse

17 18 19 20 21 22

update event 
generate(UPG)

23 00 01 02 03 04 05 06 07

Update event (UPE)

 

Â TSCFG6[3:0] !=3ôb000̂ 0̃̆ ῀ ᵬҹ Ȃ 

№ ץ TIMERx_CH0/ TIMERx_CH1ҩ҉ Ҋ Ȃ

ץ TSCFG6[2:0]ҹ0x4̆0x50x6 Ȃ 

№ Ӟ ץ ῤ Ḥ ITI0/2/3҉ Ȃ ץ

TSCFG6[2:0]ҹ0x1̆0x2̆0x3Ȃ 

Â SMC1=1ôb1̂ 1̃̆ ῀ ETIᵬҹ Ȃ 

№ ץ ETI ҩ҉ Ҋ Ȃ ץ

TIMERx_SMCFGҬ SMC1βҹ1 Ȃ ѿ ETIḤ ᵬҹ ̆

TSCFG6[2:0]ҹ 0x7Ȃ ETIḤ ETI ⌠ Ȃ

ETIḤ ҹ ̆ └ ҩETIḤ ҉ ֟ ѿҩ ‖

ҹ № ᶫ Ȃ 

№  

№ ץ ̂TIMER_CK̃ 1⌠ 65536ӊ ᴋ ṿ№ ̆№

PSC_CLKꜚ Ȃ№ № TIMERx_PSC└̆ ҩ └

‖ ̆ Ȃ № Ҋѿ Ԋᴆ⌠

Ȃ 
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14-41. PSC ṿ0׆ ⌠2 ̆  

 

 

TIMER_CK

CEN

PSC_CLK

CNT_REG

Reload Pulse

Prescaler CNT

Prescaler 
shadow

94 95 96 97 98 99

0 2

0 2

0 1 2 0 1 2 0 1

PSC value

UPG

0 2

0 1 2

 

҉  

̆ ҉ Ȃ 0׆ ҉ ⌠ ꜚⱴ ṿ̂

ӈ TIMERx_CARҬ̃̆ ѿ ⌠ ꜚⱴ ṿ̆ᴪ ׆ 0 ҉

֟ ҉ ԊᴆȂ ҉ Ҭ T̆IMERx_CTL0Ҭ └ᵝDIR

0Ȃ 

TIMERx_SWEVG UPGβ 1 Ԋᴆ ̆ ṿᴪ 0̆ ֟

ԊᴆȂ 

TIMERx_CTL0UPDIS1̆ ↕ ԊᴆȂ 

Ԋᴆ ̆ ̂ ꜚ ̆ № ̃ Ȃ 

14-10. ҉ Ҋ 14-11. Ҋ Ҋ

₮ԅѿ֓ᶛ ̆ TIMERx_CAR=0x99̆ Ҍ № Ҋ ҹȂ 
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14-42. ҉ ̆PSC=0/2 

 

 

CEN

PSC_CLK

CNT_REG 94 95 96 97 98 99 0 1 2 3 4 5 6 7

Update event (UPE)

Update interrupt flag (UPIF)

CNT_REG 96

Update event (UPE)

Update interrupt flag (UPIF) Hardware set Software clear

Hardware set

PSC = 0 

PSC = 2 

TIMER_CK

8

PSC_CLK

97 98 99 0 1

 

14-43. ҉ ̆ TIMERx_CAR ṿ 

 

 

TIMER_CK

CEN

PSC_CLK

CNT_REG 94 95 96 97 98 99 0 1 2 3 4 5 6 7

Update event (UPE)

Update interrupt flag (UPIF)

Auto-reload register
120 99

change CAR Vaule 

CNT_REG 113 114 115 116 117 118 119 120 0 1 2 98 99 0

Update event (UPE)

Update interrupt flag (UPIF)

Auto-reload register 120 99

change CAR Vaule 

120 99Auto-reload shadow register

...

Hardware set

Hardware set
Software clear

Hardware set

ARSE = 0 

ARSE = 1 
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Ҋ  

̆ Ҋ Ȃ ׆ ꜚⱴ ṿ̂ ӈ TIMERx_CAR

Ҭ̃ Ҋ ⌠ 0Ȃѿ ⌠ 0̆ ᴪ ׆ ꜚⱴ ṿ ֟

Ҋ Ȃ Ҋ Ҭ T̆IMERx_CTL0Ҭ └ᵝDIR 1Ȃ 

TIMERx_SWEVG UPGβ 1 Ԋᴆ ̆ ṿᴪ ∆ ҹ ꜚ

ⱴ ṿ̆ ֟ ԊᴆȂ 

TIMERx_CTL0UPDIS1̆ ↕ ԊᴆȂ 

Ԋᴆ ̆ ̂ ꜚ ̆ № ̃ Ȃ 

₮ԅѿ֓ᶛ ̆ TIMERx_CAR=0x99̆ Ҍ Ҋ ҹ 

14-44. Ҋ ̆PSC=0/2 14-45. Ҋ ̆

TIMERx_CARṿ ₮ԅѿ֓ᶛ ̆ TIMERx_CAR=0x99̆ Ҍ

Ҋ ҹȂ 

14-44. Ҋ ̆PSC=0/2 
 

 

CEN

PSC_CLK

CNT_REG 5 4 3 2 1 0 99 98 97 96 95 94 93 92

Update event (UPE)

Update interrupt flag (UPIF)

CNT_REG 3

Update event (UPE)

Update interrupt flag (UPIF) Hardware set Software clear

Hardware set

PSC = 0 

PSC = 2 

TIMER_CK

91

PSC_CLK

2 1 0 99 98
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14-45. Ҋ ̆ TIMERx_CARṿ 

 

 

TIMER_CK

CEN

PSC_CLK

CNT_REG 5 4 3 2 1 0 99 98 97 96 95 94 93 92

Update event (UPE)

Update interrupt flag (UPIF)

Auto-reload register
120 99

change CAR Vaule 

CNT_REG 5 4 3 2 1 0 99 1 0 120

Update event (UPE)

Update interrupt flag (UPIF)

Auto-reload register 120 99

change CAR Vaule 

120 99Auto-reload shadow register

...

Hardware set

Hardware set
Software clear

Hardware set

ARSE = 0 

ARSE = 1 

98 97

120

change CAR Vaule 

119 118

120

 

Ҭ  

Ҭ Ҋ̆ ֜ 0׆ ҉ ⌠ ꜚⱴ ṿ̆ Ῥ Ҋ ⌠0Ȃ

҉ Ҭ̆ ⌠̂ ꜚⱴ ṿ-1̃ ֟ ѿҩ҉ Ԋᴆ̕ Ҋ

Ҭ̆ ⌠1 ֟ ѿҩҊ ԊᴆȂ Ҭ Ҭ T̆IMERx_CTL0

Ҭ └ᵝDIR ̆ ԅ Ȃ 

TIMERx_SWEVG UPGβ 1 ∆ץ ṿҹ 0̆ ֟ ѿҩ Ԋᴆ̆

Ҭ Ҋ ҉ Ҋ Ȃ 

҉ Ҋ ̆TIMERx_INTFҬ UPIFβ ᴪ 1Ȃᵖ CHxIFᵝ 1ҍ

TIMERx_CTL0Ҭ CAM ṿ ῏Ȃΐᵣ 14-46. Ҭ

Ȃ 

TIMERx_CTL0UPDIS1̆ ↕ ԊᴆȂ 

Ԋᴆ ̆ ̂ ꜚ ̆ № ̃ Ȃ 

14-46. Ҭ ₮ԅѿ֓ᶛ ̆ TIMERx_CAR=0x99̆

TIMERx_PSC=0x0̆ ҹȂ 
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14-46. Ҭ  

Hardware set

Software clear

 

CEN

PSC_CLK

CNT_REG 3 2 1 0 1 2 ŀ. 98 99 98 ŀ 1 0

Underflow

Overflow

TIMERx_CTL0 CAM = 2'b11 

TIMER_CK

1 2 ŀ. 98 99 98 97

UPIF

CHxIF

CHxIF

TIMERx_CTL0 CAM = 2'b10 (upcount only )

TIMERx_CTL0 CAM = 2'b10 (downcount only )

CHxIF

CHxCV=2 2 1

2

 

῀ ₮  

L0 ҩ ԍ ῀ ₮ Ȃ ҩ ѿҩ

̆ ѿҩ ῀ ̆ └ ₮ Ȃ 

῀ ⱳ  

῀ ⱳ ᾛ ѿҩ ̆ ̆ ̆ Ȃ ῀ ѿҩ

̆ѿҩ ̆ ѿҩ № Ȃ ῀ ҉₮

̆TIMERx_CHxCVᴪ ╠ ṿ̆ CHxIFᵝ 1̆ CHxIE = 

1↕֟ Ҭ Ȃ 
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14-47. ῀  

CI0
D

№̂CH0VAL̃№

TIMER_CK

Q D Q D Q

CI1FE0 

ITS 

CH0MS

CH0IF

CH0IE

TIMERx_CC_INT

ῒז Ҭ  

CH0CAPPSC

&

ԍ
CH0P&CH0NP

CI0FE0

҉ /Ҋ
CI0FED

IS0 

 

῀Ḥ Cixң ̆ѿ TIMERx_CHxḤ ̆ ѿ TIMERx_CH0̆

TIMERx_CH1TIMERx_CH2ӊ Ḥ Ȃ ῀Ḥ Cixᾢ TIMER_CKḤ

̆ ̆֟ ѿҩ Ḥ Ȃ ̆ ץ ҉

Ҋ Ȃ CHxP ᶏ ҉ Ҋ Ȃ CHxMS̆ ץ ῒז

῀Ḥ ̆ῤ Ḥ Ȃ IC № ̆ᶏ ҩ ῀Ԋᴆ ֟ ѿҩ

ԊᴆȂ Ԋᴆ ̆CHxVAL Ữ ṿȂ 

Ҋ̔ 

ѿ ̔ ̂TIMERx_CHCTL0ҬCHxCAPFLT̃̔  

῀Ḥ Ḥ ̆ CHxCAPFLTȂ 

ԋ ̔ ̂TIMERx_CHCTL2ҬCHxP̃̔ 

CHxP ҉ Ҋ Ȃ 

҈ ̔ ̂TIMERx_CHCTL0ҬCHxMS̔̃ 

ѿ CHxMS ῀ ̆ Ḡ ῀

̂CHxMS!=0x0̃̆ ғTIMERx_CHxCVҌ Ῥ ΏȂ 

̔Ҭ ᶏ ̂TIMERx_DMAINTENҬCHxIE  CHxDEÑ̔  

ᶏ Ҭ ̆ ץ Ҭ DMA Ȃ 

ԓ ̔ ᶏ ̂TIMERx_CHCTL2ҬCHxEÑȂ 

̔ ῀Ḥ ̆TIMERx_CHxCV ╠ ṿ̆CHxIFҹ 1Ȃ

CHxIFᵝ ҹ1̆ ↕CHxOFβ 1Ȃ TIMERx_DMAINTENҬCHxIE

CHxDEN ̆ Ҭ DMA ᴪ ₮Ȃ 

֟ ̔ ᴆ CHxGβ̆ ᴪ ֟ Ҭ DMA Ȃ 

῀ Ӟ TIMERx_CHx҉Ḥ ‖ Ȃᶛ ̆ѿҩ PWM

⌠CI0Ȃ TIMERx_CHCTL0ҬCH0MSҹ2Ωb01̆ 0 Ḥ ҹCI0
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҉ Ȃ TIMERx_CHCTL0Ҭ CH1MSҹ 2Ωb10̆ 1 Ḥ

ҹ CI0 Ҋ Ȃ ҹ ᵝ ̆ 0 ҉ ᵝȂ

TIMERX_CH0CV PWM ṿ T̆IMERx_CH1CV PWM ṿȂ 

₮ ⱳ  

14-48. ₮ ̂x=0̆1̆ 2̆ 3̃  

₮

CHxCV

Counter

₮ ₮ └

CNT>CHxCV

CNT=CHxCV

CNT<CHxCV

₮ᶏ

CHxP

CHxE

OxCPRE 

CHx_O

₮ └

CHxCOMCTL

₮
CHxCOMCEN

₮

OxCPREC 

OyCPRE 

 

14-48. ₮ ̂x=0̆1̆2̆3̃ ₮ԅ ₮ Ȃ ₮Ḥ CHx_O

ҍOxCPREḤ ̂ ₮‰ Ḥ ̃ ῏ Ҋ O̔xCPREḤ ̆

CHx_O ₮ ’ҍ OxCPREḤ ̆CHxPβ CHxEβ ῏̂ΐᵣ ’

TIMERx_CHCTL2Ҭ Ȃ̃ CHxCMOCTL[3:0] < 4Ωb1100̆OxCPREC = 

OxCPRE̕ CHxCMOCTL[3:0] = 4Ωb1100 4Ωb1101̆ ₮ PWM ̆

OxCPRECҹ OxCPREҍ OyCPRE(y = x+1  x-1) ľҍĿ ľ Ŀ̕

CHxCMOCTL[3:0] = 4Ωb11104Ωb1111̆ ₮ PWM ̆ OxCPRECᴪ

҉ ₮ OxCPREOyCPRE(y = x+1  x-1) Ҋ ₮ OyCPRE

OxCPRE(y = x+1  x-1)̕ ᶛ ̆ CHxP=0̂CHx_O ̆ҍOxCPRE₮

ȁ̃CHxE=1̂CHx_O₮ᶏ ̃ ̔ 

OxCPRE₮ ̂ ̃ ̆↕CHx_O₮ ̂ ̃ ̕ 

OxCPRE₮ ̂ᵞ̃ ̆↕CHx_O₮ ̂ᵞ̃ Ȃ 

₮ T̆IMERx֟ץ ‖ ῒ̆ᵝ ̆ ̆ Ȃ

ѿҩ ₮ CHxCV ҍ ṿ ̆ CHxCOMCTL ̆ ҩ

₮ ץ ̆ ᵞ Ȃ ṿҍCHxCV ṿ ̆

CHxIFᵝ 1̆ CHxIE = 1↕ᴪ֟ Ҭ ̆ CxCDE=1↕ᴪ֟ DMA Ȃ 

Ҋ̔ 

ѿ ̔ ̔ 

        ̆ № Ȃ 

ԋ ̔ ̔ 

CHxCOMSENᵝ ₮ ̕ 

CHxCOMCTLᵝ ₮ ̂ /ᵞ / ̃̕  

CHxPβ ̕ 

CHxENᶏ ₮Ȃ 

҈ ̔ CHxIE/CxCDEᵝ Ҭ /DMA ᶏ Ȃ 
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̔ TIMERx_CARTIMERx_CHxCV ₮ ̔ 

CHxVAL ץ ᵰ Ȃ 

ԓ ̔ CENβᶏ Ȃ 

14-49. ҈ ₮ ԅ҈ ₮ ̔ / /ᵞ C̆AR=0x63̆

CHxVAL=0x3Ȃ 

14-49. ҈ ₮  

 

 

CEN

CNT_REG 00 01 02 03 04 05 ŀ. 62 63

Overflow

match toggle

CNT_CLK

OxCPRE

00 01 02 03 04 05 ŀ. 62 63 01 02 03 04 05 ŀ.00

match set

match clear

OxCPRE

OxCPRE

 

₮PWMⱳ  

PWM ₮ Ҋ̂PWM 0 CHxCOMCTLҹ 3Ωb110̆PWM 1

CHxCOMCTLҹ 3Ωb111̆̃ TIMERx_CAR TIMERx_CHxCVṿ̆

₮PWM Ȃ 

̆ ױ ҹң№ץ PWM ̔EAPWM̂ PWM̃ CAPWM̂Ҭ

PWM̃Ȃ 

EAPWM TIMERx_CARṿ‗ ̆ TIMERx_CHxCVṿ‗ Ȃ

14-50. EAPWM ԅEAPWM ₮ Ҭ Ȃ 

CAPWM ̂2*TIMERx_CARṿ̃‗ ̆ ̂2*TIMERx_CHxCV

ṿ̃‗ Ȃ 14-51. CAPWM ԅCAPWM ₮ Ҭ Ȃ 

҉ Ҭ̆ PWM 0Ҋ̂CHxCOMCTL=3Ωb110̆̃ TIMERx_CHxCV

ṿ ԍ TIMERx_CAR ṿ̆ ₮ѿ ҹ ̕PWM 1Ҋ

̂CHxCOMCTL=3Ωb111̆̃ TIMERx_CHxCVṿ ԍTIMERx_CAR ṿ̆

₮ѿ ҹ Ȃ 
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14-50. EAPWM  

0

CHxVAL

CAR

PWM  MODE0

PWM  MODE1

Cx OUT

Cx OUT

Interrupt signal

CHxIF

CHxOF

 

14-51. CAPWM  

0

CHxVAL

CAR

PWM  MODE0
Cx OUT

PWM  MODE1

Cx OUT

Interrupt signal

CHxIF

CHxOF

CAM=2'b01 down only

CAM=2'b10 up only

CHxIF

CHxOF

CAM=2'b11 up/down

CHxIF

CHxOF

 

PWM  

PWM 0 / 1̂ CHxCOMCTL[3:0]ᵝ ҹ4'b1110 4'b1111̃ ԍҬ

PWM ֟ץ ȂCPWM TIMERx_CAR ‗ ̆

ѿ ΐ Ẓ TIMER_CHxCV / TIMER_CH(x + 1)CV̂ TIMER_CH(x - 1)CṼ

‗ Ȃ 

TIMER_CHxCV ‗ ԅ ҉ T̆IMER_CH(x + 1)CV̂ TIMER_CH(x - 1)CṼ
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‗ ԅ Ҋ Ȃ Ҋ̔ 

Â O0CPREC / O1CPREC ₮ CPWM TIMER_CH0CV TIMER_CH1CV

‗ ̕ 

Â O2CPREC / O3CPREC ₮ CPWM TIMER_CH2CV TIMER_CH3CV

‗ Ȃ 

ᶏ PWM ̆CH0 / CH1̂ CH2 / CH3̃ ץ ₮Ҍ ̆ ֓

CHxCOMCTL[3:0]ᵝ ̂ңҩ ץ Ҍ ṿ̃Ȃ 

14-52. O0CPRECO2CPRECᶏ PWM  

0

CARL

CH1VAL

CH0VAL

O0CPREC

PWM  0

CH2VAL

CH3VAL

O2CPREC

PWM  0

 

PWM  

PWM 0 / 1̂ CHxCOMCTL[3:0]ᵝ ҹ4'b1100 4'b1101̃ ԍҬ

PWM ֟ץ ȂCPWM TIMERx_CAR ‗ ̆

ѿ ΐ Ẓ TIMER_CHxCV / TIMER_CH(x + 1)CV̂ TIMER_CH(x - 1)CṼ

‗ Ȃ 

Â O0CPREC / O1CPREC ₮ CPWM TIMER_CH0CV TIMER_CH1CV

‗ ̕ 

Â O2CPREC / O3CPREC ₮ CPWM TIMER_CH2CV TIMER_CH3CV

‗ Ȃ 

O0CPREC PWM 0 ̂CH0COMCTL[3:0] == 4'b1100̃̆ O0CPREC

₮O0CPREҍO1CPRE ľ ĿḤ ̕ O0CPREC PWM 1

̂CH0COMCTL[3:0] == 4'b1101̃̆ O0CPREC ₮O0CPREҍO1CPRE ľҍĿḤ

Ȃ O0CPREC ᵬ PWM 0 ̆ῒԑ ᵬ PWM 1Ȃ 

PWM ̆ CHxCOMCTL[3:0]ᵝ Ҍ ṿ̆ ҩ CH0/CH1,

CH2/CH3 ₮ Ҍ Ȃ 
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14-53. O0CPRE PWM 1 O1CPRE PWM 0 

CARL

CH0VAL

O0CPRE 

O1CPRE 

CH1VAL

O0CPREC 

 

Ῥ ‖  

ᾛ Ḥ ѿҩ ‖Ȃ 

Â ⌠ Ḥ ̆ ₮ ‖Ḥ ̂ ̃Ȃ 

Â ╠ ‖ ӊ╠ ⌠ Ḥ ̆ ‖ Ȃ 

Һπ׆ Ҋ̆ SYSCFG_TIMERxCFG0(x = 0)Ҭ

TSCFG7[2:0]̆ CHxCOMCTL[3:0]βԍҹ 4ôb11004ôb1101 Ῥ

‖ 0/1Ȃ 

҉ Ҋ̆  TIMERx_CHyCV ҹ 0̕ ‖  TIMERx_CAR ӈȂ

Ҋ Ҋ̆ Ḡ TIMERx_CHyCV ԍ ԍ TIMERx_CARȂ 

̔ ҍҬ  PWM ҌῚ Ȃ  TIMERx_CTL0 Ҭ  CAM[1:0] = 2ôb00Ȃ 

14-54. Ῥ ‖  

TRGO

Counter

Output
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₮‰ Ḥ  

14-48. ₮ ̂x=0̆1̆ 2̆ 3̃ ̆ TIMERxԍ ₮

Ҋ̆ ₮Ḥ ӊ╠ᴪ֟ ѿҩҬ Ḥ OxCPREḤ ̂ x ₮‰ Ḥ Ȃ̃

CHxCOMCTLᵝ ץ ӈ OxCPREḤ Ȃ TIMERxԍ ₮ Ҋ̆

CHxCOMCTLᵝ ץ ӈOxCPREḤ ̂ x ₮‰ Ḥ ̃ ȂOxCPREḤ

₮ⱳ ̆ ̆ CHxCOMCTL=0x00ץḠ ̕ CHxCOMCTL=0x01

ץ OxCPREḤ ҹ ̕ CHxCOMCTL=0x02ץ OxCPREḤ ҹ

ᵞ ̕ CHxCOMCTL=0x03̆ ṿ TIMERx_CHxCVṿ ̆ ץ

₮Ḥ Ȃ 

PWM 0 PWM 1 OxCPRE ѿ ₮ ̆ CHxCOMCTLᵝ ҹ0x06

0x07ץ PWM 0/PWM 1Ȃ ֓ Ҭ̆ ṿ TIMERx_CHxCV

ṿ ῏ ץ ŎxCPREḤ ῒ Ȃΐᵣ ̆ ᵝȂ 

CHxCOMCTL=0x040x05ץ OxCPREḤ └ ₮ⱳ Ȃ ₮ Ḥ

ᴆ ҹ ̆ Ҍᶭ ԍTIMERx_CHxCVṿ ṿӊ

Ȃ 

CHxCOMCEN=1̆ ETI Ḥ ֟ ETIFPḤ ҹ ̆OxCPRE

└ҹᵞ Ȃ Ҋѿ Ԋᴆ⌠ ̆OxCPREḤ ᴪ ⌠ Ȃ 

֜  

֜ ⱳ ᶏ TIMERx_CH0TIMERx_CH1 CI0CI1֜Ḥ

ԑᵬ ֟ ṿȂ TSCFGy[2:0] != 3ôb000̂y=0,1,2̃ ֽ CI0ֽ̆

CI1̆ CI0CI1‗ Ȃ ҩ ̆DIR

ᵝ Ȃ └ 14-3. ҍ ֜ Ḥ ӊ ῏ Ȃ

֜ ץ ᵬѿҩ ̆ ᴪ 0 ꜚⱴ ṿӊ

Ȃ ̆ ╠ TIMERx_CARȂ 

14-5. ҍ ֜ Ḥ ӊ ῏  

  
CI0FE0 CI1FE1 

҉  Ҋ  ҉  Ҋ  

CI0 
CI1FE1=1 Ҋ ҉ - - 

CI1FE1=0 ҉ Ҋ - - 

CI1 
CI0FE0=1 - - ҉ Ҋ 

CI0FE0=0 - - Ҋ ҉ 

CI0 CI1 

CI1FE1=1 Ҋ ҉ X X 

CI1FE1=0 ҉ Ҋ ҉ Ҋ 

CI0FE0=1 X X Up Down 

CI0FE0=0 X X Ҋ ҉ 

̔ò-ñ ò ò; ñXò Ҍ Ȃ 
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14-55. ֜ Ҋ ᶛ  

 

  

CI0

CI1

 

UP downCounter

 

14-56. CI0FE0 ֜ Ҋ ᶛ  

 

 

  

CI0

CI1

UPdownCounter

 

ᴰ ⱳ  

L0 ᴰ ⱳ ̆ ⱳ ץ └BLDC Ȃ 

҈ҩ ᴰ ҍTIMER_in ҈ ῀ ѿѿ ̆ ҩ ᴰ ῀

ѿ ⌠ ῀ ̆№ ҈ Ḥ ץ ₮ ᵝ Ȃ 

ᵝ TI0S ᶏץ ⱳ ̆↕ ҩ ῀Ḥ CI0 ᴪ ȂCH0VAL ᴪ

CI0 ṿȂ 

Һ-׆  

TIMERx Ҋ ̆ ᵝ ̆ Ả Ԋᴆ Ȃ

SYSCFG_TIMER1CFG  SYSCFG_TIMER2CFĜy=3,4,5̃ Ҭ TSCFGy[2:0] != 

3bô000̂y=3,4,5̃ ֓ Ȃ 

׆.14-6 ᶛ ↓  

    №  

↓ҽ 
TSCFGy[2:0] 

y=3ôb100̂ ᵝ ̃ 

TSCFGy[2:0] 

001: ITI0 

CI0FE0

CI1FE1 ̆ CHxP  

ITIx̆ №

Ҍ  
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    №  

y=3ôb101̂ Ả ̃ 

y=3ôb110̂Ԋᴆ ̃ 

010: ITI2 

011: ITI3 

100: CI0F_ED 

101: CI0FE0 

110: CI1FE1 

111: ETIFP 

CHxNP   

ETIF̆

ETP  

Cix ̆

CHxCAPFLT ̆

№ Ҍ  

ETIF̆

№ Ҍ  

ᶛ1 ᵝ  

῀҉ ̆

 

TSCFG3[2:0] = 3ôb001 

ITI0ҹ  
ITI0, Ҍ

 

 ITI0, 

№ Ҍ  

14-57. ᵝ Ҋ └  

  

TIMER_CK

CEN

CNT_REG 94 95 96 97 98 99 0 1 2 3 4 0 1 2

UPIF

ITI0

TRGIF

Internal sync delay

 

ᶛ2 Ả  

῀ҹᵞ

Ṝ̆ Ả   

 

TSCFG4[2:0] = 3ôb101 

CI0FE0ҹ  

TI0S=0.̂ ̃ 

[CH0NP==0, CH0P==0]

Ҍ . ҉   

ҩᶛ Ҭ

  

14-58. Ả Ҋ └  

  

 

TIMER_CK

CEN

CNT_REG 94 95 96 97 98

CI0

TRGIF

CI0FE0

99

 

ᶛ3 Ԋᴆ  

῀ ҉

 

TSCFG5[2:0] = 3ôb111 

ETIFҹ . 

ETP = 0 

  

ETPSC = 1, 2№ . 

ETFC = 0 ,  
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    №  

14-59. Ԋᴆ Ҋ └  

  

TIMER_CK

CNT_REG 94 95 96 97

ETI

TRGIF

ETIFP

 

‖  

‖ ҍ ̆ TIMERx_CTL0SPMβ 1̆ ↕ᶏ ‖

Ȃ SPM 1̆ Ҋ Ԋᴆ⌠ Ả Ȃҹԅ ⌠ ‖ ̆ ץ

CHxCOMCTLTIMERxҹPWM Ȃ 

ѿ ‖ Ҋ̆ TIMERx_CTL0 ᶏ ᵝ

CEN=1ᶏ Ȃ Ḥ ᴆΏCEN=1 ֟ץ ѿҩ ‖̆ CENβ ѿ

Ḡ ҹ1 ⌠ Ԋᴆ CENβ ᴆΏ0Ȃ CENβ ᴆ 0̆ Ả

ᵬ̆ ṿ Ḡ Ȃ 

‖ Ҋ̆ ᴪ CENβ 1̆ ᶏ Ȃ ̆ ṿ

TIMERx_CHxCVṿ ᶭ ѿ֓ Ȃҹԅ ⁞ ̆

ץ TIMERx_CHCTL0/1CHxCOMFENᵝ 1Ȃ ‖ Ҋ̆ ҉ ֟

ӊ ̆ OxCPRE Ḥ └ ҹҍ ̆ᵖ Ҍ

Ȃ ₮ ҹPWM1 PWM2₮ Ҋ CHxCOMFENᵝ ̆

ԍ Ḥ Ȃ 

14-60. ‖ ̆TIMERx_CHxCV = 4 TIMERx_CAR=99ԅѿҩᶛ  

14-60. ‖ ̆TIMERx_CHxCV = 4 TIMERx_CAR=99 

 

 

TIMER_CK
(PSC_CLK)

CEN

CNT_REG 0 1 2 3 4 5 ŀ. 98 99 00

OxCPRE

Trigger

Under SPM, counter stop
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ԑ  

Refer to ԑ Ȃ 

DMA  

DMA DMA Ȃ ңҩ DMA ῏

T̔IMERx_DMACFGTIMERx_DMATBȂ ᶏ DMA ᵝ ѿ̆֓ῤ

Ҭ Ԋᴆ ֟ץ DMA Ȃ Ҭ Ԋᴆ ̆TIMERxᴪ DMA ȂDMA

M2P̂ᴰ ҹ׆ῤ ⌠ ̃ ̆PADDR̂ ̃ҹTIMERx_DMATB

̆DMA ᴪ TIMERx_DMATBȂ ҉̆TIMERx_DMATB ѿ

ҩ ‖̆ ᴪ TIMERx_DMATB⌠ѿҩῤ ̆ ҩῤ

TIMERx_DMACFGҬ DMATA Ȃ TIMERx_DMACFGDMATC

ᵝ ṿҹ 0̆ 1 ᴰ ̆ 1ҩDMA ץ Ȃ TIMERx_DMACFG

DMATCβ ṿҌҹ 1̆ ᶛ ῒṿҹ 3̆ 4 ᴰ ̆ Ῥ 3

DMA Ȃ 3 Ҋ D̆MA TIMERx_DMATB ᴪ ⌠

DMATA+0x4̆DMATA+0x8̆DMATA+0xC Ȃ ӊ̆ ѿ DMAῤ Ҭ ̆

ᴪ ̂DMATC+1̃ Ȃ 

Ῥ 1 DMA Ԋᴆ̆TIMERxᴪ ҉ Ȃ 

 

Cortex®-M23ῤ Ả ̆DBG_CTL0 Ҭ TIMERx_HOLDβ 1̆

Ả Ȃ 
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14.2.5. TIMERx ̂x=2̃ 

TIMER2 ̔0x4000 0400 

└ 0̂ TIMERx_CTL0̃ 

Ẓ ̔0x00  

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

 Ḡ  CKDIV[1:0] ARSE CAM[1:0] DIR SPM UPS UPDIS CEN 

 rw rw rw rw rw rw rw rw 

 

ᵝ/β     

31:10 Ḡ  Ḡ ᵝṿȂ 

9:8 CKDIV[1:0] №   

ᴆ CKDIV̆ (CK_TIMER) ҍ

(DTS)ӊ № Ȃ 

00̔fDTS=fCK_TIMER 

01̔fDTS= fCK_TIMER /2 

10̔fDTS= fCK_TIMER /4 

11̔Ḡ  

7 ARSE ꜚ ᶏ   

0̔ TIMERx_CAR  

1̔ ᶏ TIMERx_CAR  

6:5 CAM[1:0]  

00̔ Ҭ ̂ Ȃ̃ DIRβ ԅ   

01̔Ҭ Ҋ 1 Ȃ Ҭ ̆ ₮

̂TIMERx_CHCTL0ҬCHxMS=00̃̆ Ҋ ̆CHxFβ 1 

10̔Ҭ ҉ 1 Ȃ Ҭ ̆ ₮

̂TIMERx_CHCTL0ҬCHxMS=00̃̆ ҉ ̆CHxFβ 1 

11̔Ҭ ҉Ҋ 1 Ȃ Ҭ ̆ ₮

̂TIMERx_CHCTL0ҬCHxMS=00̃̆ ҉ Ҋ C̆HxFβ ᴪ

1 

ᶏ ץ ̆ ᵝҌ ℗0x00׆ ⌠ 0x00Ȃ 

4 DIR  

0̔ ҉  

1̔ Ҋ  

ҹҬ ֜ ̆ ᵝ Ȃ 
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3 SPM ‖  

0̔ ‖ Ȃ Ԋᴆ ̆  

1̔ ‖ ᶏ Ȃ Ҋѿ Ԋᴆ ̆ Ả  

2 UPS  

ᴆ ᵝ̆ Ԋᴆ . 

0̔ ҊԊᴆץ ᴪ֟ Ҭ DMA ̔ 

UPGβ 1  

₮/Ҋ   

ᵝ ֟   

1̔ Ҋ↓Ԋᴆᴪ֟ Ҭ DMA ̔ 

₮/Ҋ   

1 UPDIS .  

ᵝ ᶏ Ԋᴆ ֟  

0̔ Ԋᴆᶏ . Ԋᴆ ̆ ῀ ṿ̆ץҊԊᴆ

ᴪ֟ Ԋᴆ̔ 

UPGβ 1  

₮/Ҋ   

ᵝ ֟   

1̔ Ԋᴆ .  

̔ ᵝ 1 ̆UPGβ 1 ᵝ Ҍᴪ֟ Ԋᴆ̆ᵖ

№ ∆  

0 CEN ᶏ  

0̔  

1̔ ᶏ  

ᴆ CENβ 1 ̆ ȁ Ả ֜ ᵬȂ  

└ 1̂ TIMERx_CTL1̃ 

Ẓ ̔0x04  

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ  TI0S MMC[2:0] DMAS Ḡ . 

 Rw rw rw  

 

ᵝ/β    

31:8 Ḡ  Ḡ ᵝṿȂ 

7 TI0S 0 ῀   

0̔ TIMERx_CH0 ᵬҹ 0 ῀ 
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1̔ TIMERx_CH0̆CH1 CH2 ᵬҹ 0 ῀ 

6:4 MMC[2:0] Һ └ 

֓ᵝ └TRGOḤ ̆TRGOḤ Һ ׆ ԍ ⱳ   

000̔ ֟ ѿҩ ᵝԊᴆ ̆ ₮ѿҩTRGOḤ ̆ ᵝ ҹ̔ 

        Һ ֟ ѿҩ ᵝԊᴆ 

        TIMERx_SWEVGҬUPGβ 1 

001̔ ֟ ѿҩ ᶏ Ԋᴆ ̆ ₮ѿҩTRGOḤ ̆ ᶏ ҹ̔ 

        CENβ 1 

        Ả Ҋ̆ ῀ 1 

010̔ ֟ ѿҩ Ԋᴆ ̆ ₮ѿҩTRGOḤ ̆ Ԋᴆ UPDIS

UPSβ‗  

011̔ 0 ѿ ѿ ⱳ Һ̆ └ ֟ ѿҩTRGO‖ 

100̔ ֟ ѿ Ԋᴆ ̆ ₮ѿҩTRGOḤ ̆ Ԋᴆ O0CPRE 

101̔ ֟ ѿ Ԋᴆ ̆ ₮ѿҩTRGOḤ ̆ Ԋᴆ O1CPRE 

110̔ ֟ ѿ Ԋᴆ ̆ ₮ѿҩTRGOḤ ̆ Ԋᴆ O2CPRE 

111̔ ֟ ѿ Ԋᴆ ̆ ₮ѿҩ TRGOḤ ̆ Ԋᴆ O3CPRE 

3 DMAS DMA  

0̔ / Ԋᴆ ̆ x DMA  . 

1̔ Ԋᴆ ̆ x DMA   

2:0 Ḡ  Ḡ ᵝṿȂ 

׆ ̂TIMERx_SMCFG̃ 

Ẓ ̔0x08  

ᵝṿ̔ 0x0000 0000  

̂32ᵝ̃  

31 30 29 28  27  26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

ETP   SMC1   ETPSC[1:0] ETFC[3:0] MSM Ḡ  

rw rw rw rw rw  

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿ 

15 ETP   

ᵝ ETIḤ  

0̔ETI ҉  . 

1̔ETIᵞ Ҋ  . 

14 SMC1 SMC ѿ №ҹԅᶏ 1  
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1̆ ETIFḤ ҉ ᴋ ꜚ 

0̔ 1  

1̔ 1ᶏ  

׆ ҹ ᵝ ̆ Ả Ԋᴆ ̆ ׅ ץ ᵬ

1Ȃᵖ TRGS Ҍ ҹ3ôb111Ȃ 

0 1 ̆ ῀ ETIF  

̔ 0ᶏ SMC[2:0]ᵝ Ȃ 

13:12 ETPSC[1:0] №   

Ḥ ETIFP Ҍ TIMER_CK 1/4Ȃ ῀

̆ ᶏץ № ᵞ ETIFP Ȃ  

00̔ №  

01̔2№  

10̔4№  

11̔8№  

11:8 ETFC[3:0] └  

Ḥ ץ ̆ ᵝ ӈԅ ⱬȂ 

ץ̔ fSAMP Ḥ ̆

Ȃ ⌠ ⱬ ̆↕ ҹ ѿҩ Ḥ Ȃ 

EXTFC[3:0]  fSAMP 

4ôb0000 Filter disabled. 

4ôb0001 2 

fTIMER_CK 4ôb0010 4 

4ôb0011 8 

4ôb0100 6 
fDTS_CK/2 

4ôb0101 8 

4ôb0110 6 
fDTS_CK/4 

4ôb0111 8 

4ôb1000 6 
fDTS_CK/8 

4ôb1001 8 

4ôb1010 5 

fDTS_CK/16 4ôb1011 6 

4ôb1100 8 

4ôb1101 5 

fDTS_CK/32 4ôb1110 6 

4ôb1111 8 
 

7 MSM Һ-׆   

ᵝ Ȃ TRIGI TRGŎ

ѿ ̆TRGO Ạ ꜚԊᴆȂ  

0̔Һ׆  

1̔Һ׆ ᶏ  

6:0 Ḡ  Ḡ ᵝṿ 
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DMA Ҭ ᶏ ̂TIMERx_DMAINTEÑ 

Ẓ ̔0x0C  

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ ȂȂ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ  TRGDEN Ḡ  CH3DEN CH2DEN CH1DEN CH0DEN UPDEN Ḡ  TRGIE Ḡ  CH3IE CH2IE CH1IE CH0IE UPIE 

 rw  rw rw rw rw rw  rw  rw rw rw rw rw 

 

ᵝ/β     

31:15 Ḡ  Ḡ ᵝṿȂ. 

14 TRGDEN DMA ᶏ  

0̔ DMA  

1̔ ᶏ DMA  

13 Ḡ  Ḡ ᵝṿȂ. 

12 CH3DEN 3 /  DMA ᶏ  

0̔ 3 / DMA  

1̔ ᶏ 3 / DMA  

11 CH2DEN 2 /  DMA ᶏ  

0̔ 2 / DMA  

1̔ ᶏ 2 / DMA  

10 CH1DEN 1 /  DMA ᶏ  

0̔ 1 / DMA  

1̔ ᶏ 1 / DMA  

9 CH0DEN 0 /  DMA ᶏ  

0̔ 0 / DMA  

1̔ ᶏ 0 / DMA  

8 UPDEN DMA ᶏ  

0̔ DMA  

1̔ ᶏ DMA  

7 Ḡ  Ḡ ᵝṿȂ. 

6 TRGIE Ҭ ᶏ  

0̔ Ҭ  

1̔ ᶏ Ҭ  

5 Ḡ  Ḡ ᵝṿȂ. 

4 CH3IE 3 / Ҭ ᶏ  
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0̔ 3Ҭ  

1̔ ᶏ 3Ҭ  

3 CH2IE 2 / Ҭ ᶏ  

0̔ 2Ҭ  

1̔ ᶏ 2Ҭ  

2 CH1IE 1 / Ҭ ᶏ  

0̔ 1Ҭ  

1̔ ᶏ 1Ҭ  

1 CH0IE 0 / Ҭ ᶏ  

0̔ 0Ҭ  

1̔ ᶏ 0Ҭ  

0 UPIE Ҭ ᶏ  

0̔ Ҭ  

1̔ ᶏ Ҭ  

Ҭ ̂TIMERx_INTF̃ 

Ẓ ̔0x10 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ  CH3OF CH2OF CH1OF CH0OF Ḡ  TRGIF Ḡ  CH3IF CH2IF CH1IF CH0IF UPIF 

 rc_w0 rc_w0 rc_w0 rc_w0 . rc_w0  rc_w0 rc_w0 rc_w0 rc_w0 rc_w0 

 

ᵝ/β     

31:13 Ḡ  Ḡ ᵝṿȂ. 

12 CH3OF 3 ₮  

CH0OF  

11 CH2OF 2 ₮  

CH0OF  

10 CH1OF 1 ₮  

CH0OF  

9 CH0OF 1 ₮  

0 ҹ ῀ ̆ CH0IFᵝ 1 ̆ ԊᴆῬ

̆ ᵝ ץ ᴆ 1Ȃ ᵝ ᴆ 0. 

0̔ ₮Ҭ  
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1̔ ԅ ₮Ҭ  

8:7 Ḡ  Ḡ ᵝṿȂ. 

6 TRGIF Ҭ  

Ԋᴆ ̆ ᴪ 1̆ ᵝ ᴆ 0Ȃ Ả ᶏ ̆ ῀

ᴋ ֟ץ ԊᴆȂ ↕ ῒ̆ ֽ̆ ῀ ⌠

̆֟ ԊᴆȂ 

0̔ Ԋᴆ֟  

1̔ Ҭ ֟  

5 Ḡ  Ḡ ᵝṿȂ. 

4 CH3IF 3 / Ҭ  

CH0IF 

3 CH2IF 2 / Ҭ  

CH0IF 

2 CH1IF 1 / Ҭ  

CH0IF 

1 CH0IF 0 / Ҭ  

ᴆ 1 ᴆ 0Ȃ 0 ῀ Ҋ ̆ Ԋᴆ ᵝ

1̕ 0 ₮ Ҋ ̆ ᵝ ѿҩ Ԋᴆ 1Ȃ 

0̔ 0Ҭ  

1̔ 0Ҭ  

0 UPIF Ҭ  

ᵝ ᴋᵥ Ԋᴆ ᴆ 1̆ ᴆ 0Ȃ 

0̔ Ҭ  

1̔ Ҭ  

ᴆԊᴆ֟ ̂TIMERx_SWEVG̃ 

Ẓ ̔0x14 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ  TRGG Ḡ . CH3G CH2G CH1G CH0G UPG 

 w  w w w w w 

 

ᵝ/β     

31:7 Ḡ  Ḡ ᵝṿȂ. 
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6 TRGG Ԋᴆ֟  

ᵝ ᴆ 1̆ ᴆ ꜚ 0. ᵝ 1̆ TIMERx_INTFTRGIF

ᵝ 1̆ Ҭ DMĂ↕֟ Ҭ DMAD Ȃ 

0̔ Ԋᴆ֟  

1̔ ֟ Ԋᴆ 

5 Ḡ  Ḡ ᵝṿȂ. 

4 CH3G 3 Ԋᴆ  

CH0G  

3 CH2G 2 Ԋᴆ  

CH0G  

2 CH1G 1 Ԋᴆ  

CH0G  

1 CH0G 0 Ԋᴆ  

ᵝ ᴆ 1̆ ԍ 0֟ ѿҩ / Ԋᴆ̆ ᴆ ꜚ 0Ȃ ᵝ  

1̆ CH0IFᵝ 1̆ Ҭ DMĂ↕ ₮ Ҭ DMA

Ȃ ̆ 0 ҹ ῀ ̆ ╠ṿ TIMERx_CH0CV

̆ CH0IFᵝ ҹ 1̆ ↕CH0OF ᵝ 1Ȃ 

0̔ Ҍ֟ 0 Ԋᴆ 

1̔ 0 Ԋᴆ 

0 UPG Ԋᴆ֟  

ᵝ ᴆ 1̆ ᴆ ꜚ 0Ȃ ᵝ 1̆ ԅҬ ҉

̆ 0Ȃ ↕̂ Ҋ ̃ ῀ ꜚ ṿ̆ №

Ȃ 

0̔ Ԋᴆ֟  

1̔ ֟ Ԋᴆ 

└ 0̂ TIMERx_CHCTL0̃ 

Ẓ ̔0x18 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

CH1COM

CTL[3] 

Ḡ  

CH0COM

CTL[3] 

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

CH1COM

CEN 
CH1COMCTL[2:0] 

CH1COM

SEN 

CH1COM

FEN CH1MS[1:0] 

CH0COM

CEN 
CH0COMCTL[2:0] 

CH0COM

SEN 

CH0COM

FEN CH0MS[1:0] 

CH1CAPFLT[3:0] CH1CAPPSC[1:0] CH0CAPFLT[3:0] CH0CAPPSC[1:0] 

Rw rw rw rw rw rw 

₮ : 
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ᵝ/β    

31:25 Ḡ  Ḡ ᵝṿ. 

24 CH1COMCTL[3] CH1COMCTL[2:0] 

23:17 Ḡ  Ḡ ᵝṿ. 

16 CH0COMCTL[3] CH0COMCTL[2:0] 

15 CH1COMCEN 1 ₮ 0ᶏ  

CH0COMCEN 

14:12 CH1COMCTL[2:0] 1 ₮   

CH0COMCTL 

11 CH1COMSEN 1 ₮ ᶏ  

CH0COMSEN 

10 CH1COMFEN 1 ₮ ᶏ  

CH0COMFEN 

9:8 CH1MS[1:0] 1  

֓ᵝ ӈԅ ῀Ḥ Ȃ ῏ ̂TIMERx_CHCTL2

CH1ENβ 0̃ ֓ᵝ  ΏȂץ

00̔ 1 ҹ ₮ 

01̔ 1 ҹ ῀̆IS1 CI1FE1҉ 

10̔ 1 ҹ ῀̆IS1 CI0FE1҉ 

11̔ 1 ҹ ῀̆IS1 ITS҉̆ ֽ ᵬ ῤ ῀ Ҭ

̂ SYSCFG_TIMER2CFG̃ Ҭ TSCFGx[2:0] (x = 3,4,5,6,7)ᵝ Ȃ̃ 

7 CH0COMCEN 0 ₮ 0ᶏ  

ᵝ 1̆ ⌠ETIFPḤ ῀ ̆O0CPRE Ḥ 0 

0̔ 0 ₮  

1̔ ᶏ 0 ₮  

6:4 CH0COMCTL[2:0] 0 ₮   

ᵝ ӈԅO0CPREꜚ ᵬ̆ O0CPRE‗ ԅCH0_OȁCH0_ONṿȂO0CPRE

̆ CH0_OȁCH0_ON ‗ԍCH0PȁCH0NPβȂ 

0000̔ Ȃ ₮ TIMERx_CH0CVҍ TIMERx_CNT

O0CPREҌ ᵬ  

0001̔ ҹ Ȃ ṿҍ / ṿ TIMERx_CH0CV

̆ └O0CPREҹ Ȃ 

0010̔ ҹᵞȂ ṿҍ / ṿ TIMERx_CH0CV

̆ └O0CPREҹᵞȂ 

0011̔ Ȃ ṿҍ / ṿ TIMERx_CH0CV̆

└O0CPRE Ȃ 

0100̔└ҹᵞȂ └O0CPREҹᵞ  

0101̔└ҹ Ȃ └O0CPREҹ  

0110̔PWM 0Ȃ ҉ ѿ̆ ṿ ԍTIMERx_CH0CVŎ0CPRE

ҹ ̆ ↕ҹ Ȃ Ҋ ѿ̆ ṿ ԍTIMERx_CH0CV
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̆O0CPREҹ ̆ ↕ҹ Ȃ 

0111̔PWM 1Ȃ ҉ ѿ̆ ṿ ԍTIMERx_CH0CVŎ0CPRE

ҹ ̆ ↕ҹ Ȃ Ҋ ѿ̆ ṿ ԍTIMERx_CH0CV

̆O0CPREҹ ̆ ↕ҹ Ȃ 

PWM 0 PWM 1Ҭ̆ ԅ ₮ Ҭ׆

℗ ⌠PWM ̆O0CPRE Ȃ 

TIMERx_CCHP PROT[1̔0]=11ғCH0MS =00̂ ̃ ̆ ᵝ

Ҍ Ȃ 

1000: Ῥ ‖ 0Ȃ O0CPREᵬ PWM 0̆ ҉ ̆

O0CPRE ̆ Ḥ ֟ ̆O0CPRE ̆ Ҋ Ԋᴆ֟ ̆

O0CPRE Ȃ Ҋ Ŏ0CPRE ̆ Ḥ ֟ Ŏ0CPRE

̆ Ҋ Ԋᴆ֟ ̆O0CPRE Ȃ 

1001: Ῥ ‖ 1Ȃ O0CPREᵬ PWM 1̆ ҉ ̆

O0CPRE ̆ Ḥ ֟ ̆O0CPRE ̆ Ҋ Ԋᴆ֟ ̆

O0CPRE Ȃ Ҋ Ŏ0CPRE ̆ Ḥ ֟ Ŏ0CPRE

̆ Ҋ Ԋᴆ֟ ̆O0CPRE Ȃ 

1010:Ḡ  

1011:Ḡ  

1100: PWM0 ȂO0CPREᵬ PWM 0̆ O0CPREC₮

O0CPREO1CPRE ľ ĿȂ 

1101: PWM1 ȂO0CPREᵬ PWM 1̆ O0CPREC₮

O0CPREO1CPRE ľҍĿȂ 

1110: PWM0 ȂO0CPREᵬ PWM 0̆ ҉ Ŏ0CPREC

₮ O0CPRĔ Ҋ ₮O1CPREȂ 

1111 PWM1 ȂO0CPREᵬ PWM 1̆ ҉ Ŏ0CPREC

₮ O0CPRĔ Ҋ ₮O1CPREȂ 

TIMERx_CCHP PROT [1:0]=11ғCH0MS =000̂ ̃ ̆ ᵝ

Ҍ Ȃ 

3 CH0COMSEN 0 ₮ ᶏ  

ᵝ 1̆ TIMERx_CH0CV ᶏ ̆

Ԋᴆ ᴪ Ȃ  

0̔ 0 ₮/  

1̔ ᶏ 0 ₮/  

ֽ ‖ Ҋ̂SPM =1̃̆ ץ ’Ҋᶏ PWM  

TIMERx_CCHP PROT [1:0]=11ғCH0MS =00βҌ Ȃ 

2 CH0COMFEN 0 ₮ ᶏ  

ᵝҹ1 ̆ ҹPWM0 PWM1 ̆ᴪⱴ /

₮ ῀Ԋᴆ Ȃ ₮ ῀Ḥ ᵬҹѿҩ ̆

CH0_O ҹ ҍ ῏Ȃ 

0̔ 0 ₮ . 

1̔ ᶏ 0 ₮ Ȃ 

1:0 CH0MS[1:0] 0 I/O  

֓ᵝ ӈԅ ᵬ ῀Ḥ Ȃ ῏

̂TIMERx_CHCTL2CH0ENβ 0̃ ֓ᵝ ΏȂ 
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00̔ 0 ҹ ₮ 

01̔ 0 ҹ ῀̆IS0 CI0FE0҉ 

10̔ 0 ҹ ῀̆IS0 CI1FE0҉ 

11̔ 0 ҹ ῀̆IS0 ITS҉̆ ֽ ᵬ ῤ ῀ Ҭ

̂ SYSCFG_TIMER2CFG̃ Ҭ TSCFGx[2:0] (x = 3,4,5,6,7)ᵝ Ȃ̃ 

῀ : 

ᵝ/β    

31:16 Ḡ  Ḡ ᵝṿȂ 

15:12 CH1CAPFLT[3:0] 1 ῀ └ 

CH0CAPFLT 

11:10 CH1CAPPSC[1:0] 1 ῀ №  

CH0CAPPSC 

9:8 CH1MS[1:0] 1  

ҍ ₮  

7:4 CH0CAPFLT[3:0] 0 ῀ └ 

CI0 ͂Ḥ ץ ̆ ᵝ Ȃ 

̔ fSAMP CI0͂ Ḥ ̆ Ḥ

Ȃ ⌠ ᵝ ̆ ҹ Ȃ 

Ҋ̔  

CH0CAPFLT [3:0]  fSAMP 

4ôb0000  

4ôb0001 2 

fCK_TIMER 4ôb0010 4 

4ôb0011 8 

4ôb0100 6 
fDTS/2 

4ôb0101 8 

4ôb0110 6 
fDTS/4 

4ôb0111 8 

4ôb1000 6 
fDTS/8 

4ôb1001 8 

4ôb1010 5 

fDTS/16 4ôb1011 6 

4ôb1100 8 

4ôb1101 5 

fDTS/32 4ôb1110 6 

4ôb1111 8 
 

3:2 CH0CAPPSC[1:0] 0 ῀ №  

2β ӈԅ 0 ῀ № Ȃ TIMERx_CHCTL2Ҭ CH0EN 

=0 ̆↕ № ᵝȂ 

00̔ № ̆ ῀ ҉ ⌠ ѿҩ ѿ  
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01̔ 2ҩԊᴆ ѿ  

10̔ 4ҩԊᴆ ѿ  

11̔ 8ҩԊᴆ ѿ  

1:0 CH0MS[1:0] 0  

ҍ ₮  

└ 1̂ TIMERx_CHCTL1̃ 

Ẓ ̔0x1C 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

CH1COM

CTL[3] 

Ḡ  

CH0COM

CTL[3] 

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

CH3COM

CEN 
CH3COMCTL[2:0] 

CH3COM

SEN 

CH3COM

FEN CH3MS[1:0] 

CH2COM

CEN 
CH2COMCTL[2:0] 

CH2COM

SEN 

CH2COM

FEN CH2MS[1:0] 

CH3CAPFLT[3:0] CH3CAPPSC[1:0] CH2CAPFLT[3:0] CH2CAPPSC[1:0] 

Rw rw rw rw rw rw 

₮ : 

ᵝ/β    

31:25 Ḡ  Ḡ ᵝṿ. 

24 CH3COMCTL[3] CH3COMCTL[2:0] 

23:17 Ḡ  Ḡ ᵝṿ. 

16 CH2COMCTL[3] CH2COMCTL[2:0] 

15 CH3COMCEN 3 ₮ 0ᶏ  

CH0COMCEN 

14:12 CH3COMCTL[2:0] 3 ₮   

CH0COMCTL 

11 CH3COMSEN 3 ₮ ᶏ  

CH0COMSEN 

10 CH3COMFEN 3 ₮ ᶏ  

CH0COMFEN 

9:8 CH3MS[1:0] 3  

֓ᵝ ӈԅ ῀Ḥ Ȃ ῏ ̂TIMERx_CHCTL2

CH3ENβ 0̃ ֓ᵝ  ΏȂץ

00̔ 3 ҹ ₮ 

01̔ 3 ҹ ῀̆IS3 CI3FE3҉ 
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10̔ 3 ҹ ῀̆IS3 CI2FE3҉ 

11̔ 3 ҹ ῀̆IS3 ITS҉̆ ֽ ᵬ ῤ ῀ Ҭ

̂ SYSCFG_TIMER2CFG̃ Ҭ TSCFGx[2:0] (x = 3,4,5,6,7)ᵝ Ȃ̃ 

7 CH2COMCEN 2 ₮ 0ᶏ  

ᵝ 1̆ ⌠ETIFP͂ ̆O2CPRE Ḥ 0 

0̔ ᶏ 2 ₮  

1̔ 2 ₮  

6:4 CH2COMCTL[2:0] 2 ₮   

ᵝ ӈԅO2CPREꜚ ᵬ̆ O2CPRE‗ ԅCH2_OȁCH2_ONṿȂO2CPRE

̆ CH2_OȁCH2_ON ‗ԍCH2PȁCH2NPβȂ 

0000̔ Ȃ ₮ TIMERx_CH2CVҍ TIMERx_CNT

O2CPREҌ ᵬ  

0001̔ ҹ Ȃ ṿҍ / ṿ TIMERx_CH2CV

̆ └O2CPREҹ Ȃ 

0010̔ ҹᵞȂ ṿҍ / ṿ TIMERx_CH2CV

̆ └O2CPREҹᵞȂ 

0011̔ Ȃ ṿҍ / ṿ TIMERx_CH2CV̆

└O2CPRE Ȃ 

0100̔└ҹᵞȂ └O2CPREҹᵞ  

0101̔└ҹ Ȃ └O2CPREҹ  

0110̔PWM 0Ȃ ҉ ̆ѿ ṿ ԍ TIMERx_CH2CV̆

O2CPREҹ ̆ ↕ҹ Ȃ Ҋ ̆ѿ ṿ ԍ

TIMERx_CH2CV̆O2CPRE ҹ ̆ ↕ҹ Ȃ 

0111̔PWM 1Ȃ ҉ ̆ѿ ṿ ԍ TIMERx_CH2CV̆

O2CPREҹ ̆ ↕ҹ Ȃ Ҋ ̆ѿ ṿ ԍ

TIMERx_CH2CV̆O2CPREҹ ̆ ↕ҹ Ȃ 

PWM 0 PWM 1Ҭ̆ ԅ ₮ Ҭ׆

℗ ⌠PWM ̆CxCOMR Ȃ 

TIMERx_CCHP PROT[1̔0]=11ғCH2MS =00̂ ̃ ᵝҌ

Ȃ 

1000:Ῥ ‖ 0Ȃ O2CPREᵬ PWM 0̆ ҉ ̆

O2CPRE ̆ Ḥ ֟ ̆O2CPRE ̆ Ҋ Ԋᴆ֟ ̆

O2CPRE Ȃ Ҋ Ŏ2CPRE ̆ Ḥ ֟ Ŏ2CPRE

̆ Ҋ Ԋᴆ֟ ̆O2CPRE Ȃ 

1001: Ῥ ‖ 1Ȃ O2CPREᵬ PWM 1̆ ҉ ̆

O2CPRE ̆ Ḥ ֟ ̆O2CPRE ̆ Ҋ Ԋᴆ֟ ̆

O2CPRE Ȃ Ҋ Ŏ2CPRE ̆ Ḥ ֟ Ŏ2CPRE

̆ Ҋ Ԋᴆ֟ ̆O2CPRE Ȃ 

1010:Ḡ  

1011:Ḡ  

1100: PWM0 ȂO2CPREᵬ PWM 0̆ O2CPREC₮

O2CPREO3CPRE ľ ĿȂ 

1101: PWM1 ȂO2CPREᵬ PWM 1̆ O2CPREC₮
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O2CPREO3CPRE ľҍĿȂ 

1110: PWM0 ȂO2CPREᵬ PWM 0̆ ҉ Ŏ2CPREC

₮ O2CPRĔ Ҋ ₮O3CPREȂ 

1111 PWM1 ȂO2CPREᵬ PWM 1̆ ҉ Ŏ2CPREC

₮ O2CPRĔ Ҋ ₮O3CPREȂ 

TIMERx_CCHP PROT [1:0]=11ғCH2MS =000̂ ̃ ̆ ᵝ

Ҍ Ȃ 

3 CH2COMSEN 0 ₮ ᶏ  

ᵝ 1̆ TIMERx_CH2CV ᶏ ̆

Ԋᴆ ᴪ Ȃ  

0̔ 2 ₮/  

1̔ ᶏ 2 ₮/  

ֽ ‖ Ҋ̂SPM =1̃̆ ץ ’Ҋᶏ PWM  

TIMERx_CCHP PROT [1:0]=11ғCH2MS =00βҌ Ȃ 

2 CH2COMFEN 2 ₮ ᶏ  

ᵝҹ1 ̆ ҹPWM0 PWM1 ̆ᴪⱴ /

₮ ῀Ԋᴆ Ȃ ₮ ῀Ḥ ᵬҹѿҩ ̆

CH2_O ҹ ҍ ῏Ȃ 

0̔ 2 ₮ .  

1̔ ᶏ 2 ₮ Ȃ 

1:0 CH2MS[1:0] 2 I/O  

֓ᵝ ӈԅ ᵬ ῀Ḥ Ȃ ῏

̂TIMERx_CHCTL2CH2ENβ 0̃ ֓ᵝ ΏȂ 

00̔ 2 ҹ ₮ 

01̔ 2 ҹ ῀̆IS2 CI2FE2҉ 

10̔ 2 ҹ ῀̆IS2 CI3FE2҉ 

11̔ 2 ҹ ῀̆IS2 ITS҉̆ ֽ ᵬ ῤ ῀ Ҭ

̂ SYSCFG_TIMER2CFG̃ Ҭ TSCFGx[2:0] (x = 3,4,5,6,7)ᵝ Ȃ̃ 

῀ : 

ᵝ/β    

31:16 Ḡ  Ḡ ᵝṿȂ 

15:12 CH3CAPFLT[3:0] 3 ῀ └ 

CH0CAPFLT 

11:10 CH3CAPPSC[1:0] 3 ῀ №  

CH0CAPPSC 

9:8 CH3MS[1:0] 3  

ҍ ₮  

7:4 CH2CAPFLT[3:0] 2 ῀ └ 

CI2 ͂Ḥ ץ ̆ ᵝ Ȃ 
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̔ fSAMP CI2͂ Ḥ ̆ Ḥ

Ȃ ⌠ ᵝ ̆ ҹ Ȃ 

Ҋ̔ 

CH2CAPFLT [3:0]  fSAMP 

4ôb0000  

4ôb0001 2 

fCK_TIMER 4ôb0010 4 

4ôb0011 8 

4ôb0100 6 
fDTS/2 

4ôb0101 8 

4ôb0110 6 
fDTS/4 

4ôb0111 8 

4ôb1000 6 
fDTS/8 

4ôb1001 8 

4ôb1010 5 

fDTS/16 4ôb1011 6 

4ôb1100 8 

4ôb1101 5 

fDTS/32 4ôb1110 6 

4ôb1111 8 
 

3:2 CH2CAPPSC[1:0] 2 ῀ №  

2β ӈԅ 2 ῀ № Ȃ TIMERx_CHCTL2Ҭ CH2EN 

=0 ̆↕ № ᵝȂ 

00̔ № ̆ ῀ ҉ ⌠ ѿҩ ѿ  

01̔ 2ҩԊᴆ ѿ  

10̔ 4ҩԊᴆ ѿ  

11̔ 8ҩԊᴆ ѿ  

1:0 CH2MS[1:0] 2  

ҍ ₮  

└ 2̂ TIMERx_CHCTL2̃ 

Ẓ ̔0x20 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

CH3NP Ḡ  CH3P CH3EN CH2NP Ḡ  CH2P CH2EN CH1NP Ḡ  CH1P CH1EN CH0NP Ḡ  CH0P CH0EN 

rw  rw rw rw  rw rw rw  rw rw rw  rw rw 

 



                                                            GD32C2x1Ύ 

332 
 

ᵝ/β     

31:16 Ḡ  Ḡ ᵝṿȂ 

15 CH3NP 3ԑ ₮  

CH0NP  

14 Ḡ  Ḡ ᵝṿȂ 

13 CH3P 3  

CH0P  

12 CH3EN 3ᶏ  

CH0EN  

11 CH2NP 2ԑ ₮  

CH0NP  

10 Ḡ  Ḡ ᵝṿȂ 

9 CH2P 2  

CH0P  

8 CH2EN 2ᶏ  

CH0EN  

7 CH1NP 1ԑ ₮  

CH0NP  

6 Ḡ  Ḡ ᵝṿȂ 

5 CH1P 1  

CH0P  

4 CH1EN 1ᶏ  

CH0EN  

3 CH0NP 0ԑ ₮  

0 ҹ ₮ ̆ ᵝḠ 0Ȃ 

0 ҹ ῀ ̆ ᵝ CH0P ᶏ ̆ᵬҹ ῀Ḥ CI0

└Ḥ Ȃ 

TIMERx_CCHP PROT [1̔0]=1110 ᵝҌ Ȃ 

2 Ḡ  Ḡ ᵝṿȂ 

1 CH0P 0  

0 ҹ ₮ ̆ ᵝ ӈԅ ₮Ḥ Ȃ 

0̔ 0 ҹ  

1̔ 0γ ҹ  

0 ҹ ῀ ̆ ᵝ ӈԅCI0Ḥ  

[CH0NP̆ CH0P] CI0FE0CI1FE0  

[CH0NP==0̆ CH0P==0]̔ CixFE0҉ ᵬҹ ׆ Ҋ

Ḥ ̆ ғCixFE0Ҍᴪ Ȃ 
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[CH0NP==0̆ CH0P==1]̔ CixFE0Ҋ ᵬҹ ׆ Ҋ

Ḥ ̆ ғCixFE0ᴪ Ȃ 

[CH0NP==1̆ CH0P==0]̔Ḡ Ȃ  

[CH0NP==1̆ CH0P==1]̔ CixFE0҉ Ҋ ᵬҹ ׆ Ҋ

Ḥ ̆ ғCixFE0Ҍᴪ Ȃ 

TIMERx_CCHP PROT [1:0]=1110 ᵝҌ Ȃ 

0 CH0EN 0 / ᶏ  

0 ҹ ₮ ̆ ᵝ 1ᶏ CH0_OḤ Ȃ 0 ҹ

῀ ̆ ᵝ 1ᶏ 0҉ ԊᴆȂ 

0̔ 0 

1̔ ᶏ 0 

̂TIMERx_CNT̃ 

Ẓ ̔0x24 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

CNT[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 CNT[15:0] ֓ᵝ ╠ ṿȂΏ ᵬ ṿȂ 

№ ̂TIMERx_PSC̃ 

Ẓ ̔0x28 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

PSC[15:0] 

rw 

 

ᵝ/ᵝ     
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31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 PSC[15:0] № ṿ 

ԍTIMER_CK ץ̂ PSC+1̃̆ Ԋᴆ֟ P̆SC 

ṿ ῀⌠ Ȃ 

ꜚ ̂TIMERx_CAR̃ 

Ẓ ̔0x2C 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

CARL[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 CARL[15:0] ꜚ ṿ 

֓ᵝ ӈԅ ꜚ ṿȂ 

0 / ṿ ̂TIMERx_CH0CṼ 

Ẓ ̔0x34 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

CH0VAL[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 CH0VAL[15:0] 0 ṿ 

0 ҹ ῀ ̆ ֓ᵝ‗ ԅ҉ Ԋᴆ ṿȂ ғ

ҹ Ȃ 

0 ҹ ₮ ̆ ֓ᵝ ԅ ṿȂᶏ

̆ ṿ Ԋᴆ Ȃ 
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1 / ṿ ̂TIMERx_CH1CṼ 

Ẓ ̔0x38 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

CH1VAL[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 CH1VAL[15:0] 1 ṿ 

1 ҹ ῀ ̆ ֓ᵝ‗ ԅ҉ Ԋᴆ ṿȂ ғ

ҹ Ȃ 

1 ҹ ₮ ̆ ֓ᵝ ԅ ṿȂᶏ

̆ ṿ Ԋᴆ Ȃ 

2 / ṿ ̂TIMERx_CH2CṼ 

Ẓ ̔0x3C 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

CH2VAL[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 CH2VAL[15:0] 2 ṿ 

2 ҹ ῀ ̆ ֓ᵝ‗ ԅ҉ Ԋᴆ ṿȂ ғ

ҹ Ȃ 

2 ҹ ₮ ̆ ֓ᵝ ԅ ṿȂᶏ

̆ ṿ Ԋᴆ Ȃ 

3 / ṿ ̂TIMERx_CH3CṼ 

Ẓ ̔0x40 
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ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

CH3VAL[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 CH3VAL[15:0] 3 ṿ 

3 ҹ ῀ ̆ ֓ᵝ‗ ԅ҉ Ԋᴆ ṿȂ ғ

ҹ Ȃ 

3 ҹ ₮ ̆ ֓ᵝ ԅ ṿȂᶏ

̆ ṿ Ԋᴆ Ȃ 

DMA ̂TIMERx_DMACFG̃ 

Ẓ ̔0x48 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ  DMATC[4:0] Ḡ  DMATA [4:0] 

 rw  rw 

 

ᵝ/β     

31:13 Ḡ  Ḡ ᵝṿȂ. 

12:8 DMATC [4:0] DMAD  

ᵝ ӈԅ DMA ̂ Ώ̃TIMERx_DMATB n̆n =̂DMATC 

[4:0] +1̃. DMATC [4:0] 5 ׆ôb0_0000 ⌠ 5ôb1_0001. 

7:5 Ḡ  Ḡ ᵝṿȂ 

4:0 DMATA [4:0] DMAD  

ᵝ ӈԅ DMA TIMERx_DMATB ѿҩ Ȃ

TIMERx_DMAѿ ̆ ᵝ Ȃ ԋ

TIMERx_DMATB̆ +0x4Ȃ 
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DMA ‖ ̂TIMERx_DMATB̃ 

Ẓ ̔0x4C 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

DMATB[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿȂ. 

15:0 DMATB [15:0] DMA ‖ 

ҩ Ώ̆̂ +ᴰ *4̃ ῤ ᴪ  

ᴰ ᴆ ̆ ҹ 0⌠ DMATCȂ 

̂TIMERx_CFG̃ 

Ẓ ̔0xFC 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ  CHVSEL Ḡ  

 rw  

 

ᵝ/β     

31:2 Ḡ  Ḡ ᵝṿȂ 

1 CHVSEL Ώ ᵝ 

ᵝ ᴆΏ1 0Ȃ 

1̔ Ώ῀ ṿҍ ╠ṿ ̆Ώ῀ ᵬ  

0̔  

0 Ḡ  Ḡ ᵝṿȂ 
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14.3. L2̂TIMERx, x= 13̃ 

 ׃ .14.3.1

L2 (TIMERx̆x= 13) ̆ ῀ ₮ Ȃ ֟ץ PWM

Ḥ └ Ȃ L2 ѿҩ16β Ȃ 

L2 ̆ ץ ̆ῒ Ԋᴆ ץ ꜚῒז Ȃ 

14.3.2. Һ  

Â ̔1̕ 

Â ̔16ᵝ̕  

Â ̔ῤ ̕ 

Â ̔ ҉ ̕ 

Â № ̔16ᵝ̆ ץ ̕ 

Â ҩ ̔ ῀ ̆ ₮ ̆ PWM ̕ 

Â ꜚ ⱳ ̕ 

Â Ҭ ₮̔ Ԋᴆ̆ / ԊᴆȂ 

14.3.3.  

14-61. L2  ᶫԅ L2ῤ  

14-61. L2  

῀
&

&

№

TIMERx_CHxCV

/ Ҭ

Ҭ └

APB BUS

CK_TIMER

CH0_IN
CI0

ꜚ ₮

̆PWM Ҋ ₮
Ḥ ֟ ̆ ∆ ̆ ᴆ

₮ └

CH0_O

TIMERx_TRGO

Interrupt

Update

Trigger

Cap/Com

№

TIMER_CK

PSC_CLK

 

14.3.4. ⱳ  

 

L2ῤ CK_TIMERꜚ 
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Â TIMER_CK⌠RCU CK_TIMER 

L2ֽ ѿҩ CK_TIMER̆ ꜚ № Ȃ CEN ᵝ̆

CK_TIMER№ ̂ № ṿ TIMERx_PSC ̃֟ PSC_CLKȂ 

14-62. ῤ № ҹ1 ̆  

 

 

CK_TIMER

CEN

PSC_CLK = TIMER_CK

CNT_REG

Reload Pulse

17 18 19 20 21 22

update event 
generate(UPG)

23 00 01 02 03 04 05 06 07

Update event (UPE)

 

№  

№ ץ ̂TIMER_CK)1⌠65536ӊ ᴋ ṿ№ ̆№

PSC_CLKꜚ Ȃ№ № TIMERx_PSC└̆ ҩ └

‖ ̆ Ȃ № Ҋѿ Ԋᴆ⌠ Ȃ 
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14-63. PSC ṿ0׆ ⌠2 ̆  

 

 

TIMER_CK

CEN

PSC_CLK

CNT_REG

Reload Pulse

Prescaler CNT

Prescaler 
shadow

94 95 96 97 98 99

0 2

0 2

0 1 2 0 1 2 0 1

PSC value

UPG

0 2

0 1 2

 

҉  

̆ ҉ Ȃ 0׆ ҉ ⌠ ꜚⱴ ṿ̂

ӈ TIMERx_CARҬ̃̆ ѿ ⌠ ꜚⱴ ṿ̆ᴪ ׆ 0 ҉

֟ ҉ ԊᴆȂ ҉ Ҭ T̆IMERx_CTL0Ҭ └ᵝDIR

0Ȃ 

TIMERx_SWEVG UPGβ 1 Ԋᴆ ̆ ṿᴪ 0̆ ֟

ԊᴆȂ 

TIMERx_CTL0UPDIS1̆ ↕ ԊᴆȂ 

Ԋᴆ ̆ ( ꜚ ̆ № ) Ȃ 

14-64. ҉ ̆PSC=0/214-65. ҉ ̆

TIMERx_CAR ṿ ₮ԅѿ֓ᶛ ̆ TIMERx_CAR=0x99̆ Ҍ №

Ҋ ҹȂ 
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14-64. ҉ ̆PSC=0/2 

 

 

CEN

PSC_CLK

CNT_REG 94 95 96 97 98 99 0 1 2 3 4 5 6 7

Update event (UPE)

Update interrupt flag (UPIF)

CNT_REG 96

Update event (UPE)

Update interrupt flag (UPIF) Hardware set Software clear

Hardware set

PSC = 0 

PSC = 2 

TIMER_CK

8

PSC_CLK

97 98 99 0 1

 

14-65. ҉ ̆ TIMERx_CAR ṿ 

 

 

TIMER_CK

CEN

PSC_CLK

CNT_REG 94 95 96 97 98 99 0 1 2 3 4 5 6 7

Update event (UPE)

Update interrupt flag (UPIF)

Auto-reload register
120 99

change CAR Vaule 

CNT_REG 113 114 115 116 117 118 119 120 0 1 2 98 99 0

Update event (UPE)

Update interrupt flag (UPIF)

Auto-reload register 120 99

change CAR Vaule 

120 99Auto-reload shadow register

...

Hardware set

Hardware set
Software clear

Hardware set

ARSE = 0 

ARSE = 1 
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῀ ₮  

L2 ѿҩ ԍ ῀ ₮ Ȃ ѿ

ҩ ̆ ѿҩ ῀ ̆ └ ₮ Ȃ 

Â ῀ ⱳ  

ᾛ ѿҩ ̆ ̆ ̆ Ȃ ῀ ѿҩ ̆

ѿҩ ̆ ѿҩ № Ȃ ῀ ҉₮ ̆

TIMERx_CHxCVᴪ ╠ ṿ̆ CHxIFᵝ 1̆ CHxIE = 1↕֟

Ҭ Ȃ 

14-66. ῀  

CI0

Synchronizer

D

presclare
Capture 
Register

̂CH0VAL̃

Clock 
Processer Counter

TIMER_CK

Q

Filter

D Q D Q

Edge Detector

CH0MS

CH0IF

CH0IE

TIMERx_CC_INT

Capture INT From Other Channal

CH0CAPPSC

Edge selector
&inverter

Based on 
CH0P&CH0NP

CI0FE0

Rising/Falling

IS0 

 

῀Ḥ CIxᾢ TIMER_CKḤ ̆ ̆֟ ѿҩ

Ḥ Ȃ ̆ ץ ҉ Ҋ Ȃ CHxP ᶏ ҉

Ҋ Ȃ CHxMS.̆ ץ ῒז ῀Ḥ ̆ῤ Ḥ Ȃ IC №

̆ᶏ ҩ ῀Ԋᴆ ֟ ѿҩ ԊᴆȂ Ԋᴆ ̆TIMERx_CHxCV

Ữ ṿȂ 

Ҋ̔ 

ѿ ̔ ̂TIMERx_CHCTL0ҬCHxCAPFLT̃̔  

῀Ḥ Ḥ ̆ CHxCAPFLTȂ 

ԋ ̔ ̂TIMERx_CHCTL2ҬCHxP/CHxNP̃̔  

CHxP/CHxNP҉ Ҋ Ȃ 

҈ ̔ ̂TIMERx_CHCTL0ҬCHxMS̔̃ 

ѿ CHxMS ῀ ̆ Ḡ ῀ ̂CHxMS!=0x0̃̆ ғ

TIMERx_CHxCVҌ Ῥ ΏȂ 

̔Ҭ ᶏ ̂TIMERx_DMAINTEN ҬCHxIẼ̔  

ᶏ Ҭ ̆ ץ Ҭ Ȃ 

ԓ ̔ ᶏ ̂TIMERx_CHCTL2ҬCHxEÑȂ 
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̔ ῀Ḥ ̆TIMERx_CHxCV ╠ ṿ̆CHxIFҹ 1Ȃ

CHxIFᵝ ҹ1̆ ↕CHxOFβ 1Ȃ TIMERx_DMAINTENҬCHxIE ̆

Ҭ ᴪ ₮Ȃ 

֟ ̔ ᴆ CHxGβ̆ ᴪ ֟ Ҭ Ȃ 

῀ Ӟ TIMERx_CHx҉Ḥ ‖ Ȃᶛ ̆ѿҩ PWM

⌠CI0Ȃ TIMERx_CHCTL0ҬCH0MSҹ2Ωb01̆ 0 Ḥ ҹCI0

҉ Ȃ ҹ ᵝ ̆ 0 ҉ ᵝȂTIMERX_CH0CV

PWM ṿ̆TIMERx_CH1CV PWM ṿȂ 

Â ₮ ⱳ  

₮ ⱳ ̆TIMERx֟ץ ‖̆ῒᵝ ̆ ̆

Ȃ ѿҩ ₮ TIMERx_CHxCVҍ ṿ ̆ CHxCOMCTL

̆ ҩ ₮ ץ ̆ ᵞ Ȃ ṿҍ

TIMERx_CHxCVṿ ̆CHxIFᵝ 1̆ CHxIE = 1↕ᴪ֟ Ҭ ̆

CxCDE=1↕ᴪ֟ DMA Ȃ 

Ҋ̔ 

ѿ ̔ ̔ 

        ̆ № Ȃ 

ԋ ̔ ̔ 

        CHxCOMSENᵝ ₮ ̕ 

        CHxCOMCTLᵝ ₮ ̂ /ᵞ / ̃̕  

        CHxP/CHxNPᵝ ̕ 

        CHxENᶏ ₮Ȃ 

҈ ̔ CHxIEᵝ Ҭ ᶏ Ȃ 

̔ TIMERx_CARTIMERx_CHxCV ₮ ̔ 

        TIMERx_CHxCVץ ᵰ Ȃ 

ԓ ̔ CENβᶏ Ȃ 

14-67. ҈ ₮ ԅ҈ ₮ ̔ / /ᵞ ̆CAR=0x63, 

CHxVAL=0x3Ȃ 
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14-67. ҈ ₮  

 

 

CEN

CNT_REG 00 01 02 03 04 05 ŀ. 62 63

Overf low

match toggle

CNT_CLK

OxCPRE

00 01 02 03 04 05 ŀ. 62 63 01 02 03 04 05 ŀ.00

match set

match clear

OxCPRE

OxCPRE

  

₮ Ḥ  

TIMERxԍ ₮ Ҋ̆ CHxCOMCTLᵝ ץ ӈ OxCPREḤ ( x

‰ Ḥ ) ȂOxCPREḤ ₮ⱳ ̆ ̆ CHxCOMCTL=0x00ץ

Ḡ ̕ CHxCOMCTL=0x01ץ OxCPREḤ ҹ ̕

CHxCOMCTL=0x02ץ OxCPREḤ ҹᵞ ̕ CHxCOMCTL=0x03̆

ṿ TIMERx_CHxCVṿ ̆ ץ ₮Ḥ Ȃ 

PWM 0 PWM 1 OxCPRE ѿ ₮ ̆ CHxCOMCTLᵝ ᵝ0x06

0x07ץ PWM 0/PWM 1Ȃ ֓ Ҭ̆ ṿ TIMERx_CHxCV

ṿ ῏ ץ ŎxCPREḤ ῒ Ȃΐᵣ ̆ ᵝȂ 

CHxCOMCTL =0x040x05ץ OxCPREḤ └ ₮ⱳ Ȃ ₮ Ḥ

ᴆ ҹ ̆ Ҍᶭ ԍTIMERx_CHxCVṿ ṿӊ

Ȃ 

‖  

‖ ҍ ̆ TIMERx_CTL0SPMβ 1̆ ↕ᶏ ‖

Ȃ SPM 1̆ Ҋ Ԋᴆ⌠ Ả Ȃҹԅ ⌠ ‖ ̆ ץ

CHxCOMCTLTIMERxҹPWM Ȃ 

ѿ ‖ Ҋ̆ TIMERx_CTL0 ᶏ ᵝ
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CEN=1ᶏ Ȃ Ḥ ᴆΏCEN=1 ֟ץ ѿҩ ‖̆ CENβ ѿ

Ḡ ҹ1 ⌠ Ԋᴆ CENβ ᴆΏ0Ȃ CENβ ᴆ 0̆ Ả

ᵬ̆ ṿ Ḡ Ȃ CENṿ ᴆ Ԋᴆ ꜚ 0̆ Ῥ ∆ Ȃ 

‖ Ҋ̆ ᴪ CENβ 1̆ ᶏ Ȃ ̆ ṿ

TIMERx_CHxCVṿ ᶭ ѿ֓ Ȃҹԅ ⁞ ̆

ץ TIMERx_CHCTL0/1CHxCOMFENᵝ 1Ȃ ‖ Ҋ̆ ҉ ֟

ӊ ̆ OxCPRE Ḥ └ ҹҍ ̆ᵖ Ҍ

Ȃ ₮ ҹPWM0 PWM1₮ Ҋ CHxCOMFENᵝ ̆

ԍ Ḥ  

14-68. ‖ ̆TIMERx_CHxCV = 0x04 TIMERx_CAR=0x60 

 

 

TIMER_CK(CNT_CLK)

CEN

CNT_REG 00 01 02 03 04 05 ŀ. 5F 60 00

O2CPRE

Trigger

Under SPM, counter stop

 

ԑ  

ԑ  

 

CortexÈ-M23ῤ Ả ̆DBG_CTL0Ҭ TIMERx_HOLDᵝ 1̆

Ả Ȃ 
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14.3.5. TIMERx (x = 13) 

TIMER13 ̔0x4000 2000 

└ 0 (TIMERx_CTL0) 

Ẓ ̔0x00  

ᵝṿ̔0x0000 0000 

(32β) Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ  CKDIV[1:0] ARSE Ḡ  UPS UPDIS CEN 

 rw rw  rw rw rw 

 

ᵝ/ᵝ    

31:10 Ḡ  Ḡ ᵝṿ 

9:8 CKDIV[1:0] №   

ᴆ CKDIV̆ (CK_TIMER) ҍ

(DTS)ӊ № Ȃ 

00̔fDTS=fCK_TIMER 

01̔fDTS= fCK_TIMER /2 

10̔fDTS= fCK_TIMER /4 

11̔Ḡ  

7 ARSE ꜚ ᶏ   

0̔ TIMERx_CAR  

1̔ᶏ TIMERx_CAR  

6:3 Ḡ  Ḡ ᵝṿ 

2 UPS  

ᴆ ᵝ̆ Ԋᴆ . 

ҊԊᴆץ0̔ ᴪ֟ Ҭ DMA ̔ 

UPGᵝ 1  

₮/Ҋ   

ᵝ ֟   

1̔Ҋ↓Ԋᴆᴪ֟ Ҭ DMA ̔ 

₮/Ҋ   

1 UPDIS .  

ᵝ ᶏ Ԋᴆ ֟  

0̔ Ԋᴆᶏ . Ԋᴆ ̆ ῀ ṿ̆ץҊԊᴆ

ᴪ֟ Ԋᴆ̔ 
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UPGᵝ 1  

₮/Ҋ   

ᵝ ֟   

1̔ Ԋᴆ .  

̔ ᵝ 1 ̆UPGᵝ 1 ᵝ Ҍᴪ֟ Ԋᴆ̆ᵖ

№ ∆  

0 CEN ᶏ  

0̔  

1̔ ᶏ  

ᴆ CENᵝ 1 ̆ ȁ Ả ᵬȂ  

DMA Ҭ ᶏ  (TIMERx_DMAINTEN) 

Ẓ ̔0x0C  

ᵝṿ̔0x0000 0000 

(32β) Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ  CH0IE UPIE 

 rw rw 

 

ᵝ/ᵝ    

31:2 Ḡ  Ḡ ᵝṿ 

1 CH0IE 0 / Ҭ ᶏ  

0̔ 0Ҭ  

1̔ᶏ 0Ҭ  

0 UPIE Ҭ ᶏ  

0̔ Ҭ  

1̔ᶏ Ҭ  

Ҭ  (TIMERx_INTF) 

Ẓ ̔0x10 

ᵝṿ̔0x0000 0000 

(32β) Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 
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Ḡ  CH0OF Ḡ  CH0IF UPIF 

 rc_w0  rc_w0 rc_w0 

 

ᵝ/ᵝ    

31:10 Ḡ  Ḡ ᵝṿ 

9 CH0OF 0 ₮  

0 ҹ ῀ ̆ CH0IF ᵝ 1 ̆ ԊᴆῬ ̆

ᵝ ץ ᴆ 1Ȃ ᵝ ᴆ 0Ȃ 

0̔ ₮Ҭ  

1̔ ԅ ₮Ҭ  

8:2 Ḡ  Ḡ ᵝṿ 

1 CH0IF 0 / Ҭ  

ᴆ 1 ᴆ 0Ȃ 0 ῀ Ҋ ̆ Ԋᴆ ᵝ

1̕ 0 ₮ Ҋ ̆ ᵝ ѿҩ Ԋᴆ 1Ȃ 

0̔ 0Ҭ  

1̔ 0Ҭ  

0 UPIF Ҭ  

ᵝ Ԋᴆ ᴆ 1̆ ᴆ 0Ȃ 

0̔ Ҭ  

1̔ Ҭ  

ᴆԊᴆ֟  (TIMERx_SWEVG) 

Ẓ ̔0x14 

ᵝṿ̔0x0000 0000 

(32β) Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ  CH0G UPG 

 w w 

 

ᵝ/ᵝ    

31:2 Ḡ  Ḡ ᵝṿ 

1 CH0G 0 Ԋᴆ  

ᵝ ᴆ 1̆ ԍ 0֟ ѿҩ / Ԋᴆ̆ ᴆ ꜚ 0Ȃ ᵝ

1 C̆H0IF ᵝ 1̆ Ҭ DMĂ↕ ₮ Ҭ DMA Ȃ

̆ 0 ҹ ῀ ̆ ╠ṿ ⌠TIMERx_CH0CV

̆ CH0IF ᵝ ҹ1̆↕CH0OF ᵝ 1Ȃ 
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0̔Ҍ֟ 0 Ԋᴆ 

1̔ 0 Ԋᴆ 

0 UPG Ԋᴆ֟  

ᵝ ᴆ 1̆ ᴆ ꜚ 0Ȃ ᵝ 1 ғ ҉ ̆ 0̆

№ Ȃ 

0̔ Ԋᴆ֟  

1̔֟ Ԋᴆ 

└ 0 (TIMERx_CHCTL0) 

Ẓ ̔0x18 

ᵝṿ̔0x0000 0000 

(32β) Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ  

Ḡ  CH0COMCTL[2:0] 
CH0COM

SEN 

CH0COM

FEN CH0MS[1:0] 

CH0CAPFLT[3:0] CH0CAPPSC[1:0] 

 rw rw rw 

₮ ̔ 

ᵝ/ᵝ    

31:7 Ḡ  Ḡ ᵝṿ 

6:4 CH0COMCTL[2:0] 0 ₮   

ᵝ ӈԅ ₮‰ Ḥ O0CPRE ₮ ̆ O0CPRE‗ ԅ CH0_Oȁ

CH0_ON ṿȂ ̆O0CPRE ̆ CH0_OȁCH0_ON

‗ԍ CH0PȁCH0NPᵝȂ 

000̔ Ȃ ₮ TIMERx_CH0CVҍ TIMERx_CNT

O0CPREҌ ᵬ  

001̔ ҹ Ȃ ṿҍ / ṿ TIMERx_CH0CV

̆ └ O0CPREҹ Ȃ 

010̔ ҹᵞȂ ṿҍ / ṿ TIMERx_CH0CV

̆ └ O0CPREҹᵞȂ 

011̔ Ȃ ṿҍ / ṿ TIMERx_CH0CV ̆

└ O0CPRE Ȃ 

100̔ └ҹᵞȂ └ O0CPREҹᵞ  

101̔ └ҹ Ȃ └ O0CPREҹ  

110 P̔WM 0Ȃ ҉ ѿ̆ ṿ ԍ TIMERx_CH0CV Ŏ0CPRE

ҹ ̆ ↕ҹᵞ Ȃ Ҋ ѿ̆ ṿ ԍ TIMERx_CH0CV ̆

O0CPRE ҹᵞ ̆ ↕ҹ Ȃ 

111 P̔WM 1Ȃ ҉ ѿ̆ ṿ ԍ TIMERx_CH0CV Ŏ0CPRE
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ҹᵞ ̆ ↕ҹ Ȃ Ҋ ѿ̆ ṿ ԍ TIMERx_CH0CV ̆

O0CPREҹ ̆ ↕ҹᵞ Ȃ 

PWM Ҋ̆ ₮ ׆ ҹ PWM

̆O0CPRE Ȃ 

3 CH0COMSEN 0 ₮ ᶏ  

ᵝ 1 T̆IMERx_CH0CV ᶏ ̆

Ԋᴆ ᴪ Ȃ  

0̔ 0 ₮/  

1̔ᶏ 0 ₮/  

ֽ ‖ Ҋ(TIMERx_CTL0 SPM =1)̆ ץ

’Ҋᶏ PWM Ȃ 

2 CH0COMFEN 0 ₮ ᶏ  

ᵝҹ1 ̆ ҹPWM 0 PWM 1 ᴪ̆ⱴ / ₮

῀Ԋᴆ Ȃ ₮ ῀Ḥ ᵬҹѿҩ ̆

CH0_O ҹ ҍ ῏Ȃ 

0̔ 0 ₮  

1̔ᶏ 0 ₮  

1:0 CH0MS[1:0] 0 I/O  

֓ᵝ ӈԅ ᵬ ῀Ḥ Ȃ ῏

(TIMERx_CHCTL2 CH0ENᵝ 0) ֓ᵝ ΏȂ 

00̔ 0 ҹ ₮ 

01̔ 0 ҹ ῀̆IS0 CI0FE0҉ 

Others̔Ḡ  

῀ ̔ 

ᵝ/ᵝ    

31:8 Ḡ  Ḡ ᵝṿ 

7:4 CH0CAPFLT[3:0] 0 ῀ └ 

CI0 ῀Ḥ ץ ̆ ᵝ Ȃ 

̔ fSAMP CI0 ῀Ḥ ̆ Ḥ

Ȃ ⌠ ᵝ ̆ ҹ Ȃ 

Ҋ̔  

CH0CAPFLT [3:0]  fSAMP 

4ôb0000  

4ôb0001 2 

fCK_TIMER 4ôb0010 4 

4ôb0011 8 

4ôb0100 6 
fDTS/2 

4ôb0101 8 

4ôb0110 6 
fDTS/4 

4ôb0111 8 

4ôb1000 6 fDTS/8 



                                                            GD32C2x1Ύ 

351 
 

4ôb1001 8 

4ôb1010 5 

fDTS/16 4ôb1011 6 

4ôb1100 8 

4ôb1101 5 

fDTS/32 4ôb1110 6 

4ôb1111 8 
 

3:2 CH0CAPPSC[1:0] 0 ῀ №  

2ᵝ ӈԅ 0 ῀ № Ȃ TIMERx_CHCTL2 Ҭ CH0EN =0

̆↕ № ᵝȂ 

00̔ № ̆ ῀ ҉ ⌠ ѿҩ ѿ  

01̔ 2ҩԊᴆ ѿ  

10̔ 4ҩԊᴆ ѿ  

11̔ 8ҩԊᴆ ѿ  

1:0 CH0MS[1:0] 0  

ҍ ₮  

└ 2 (TIMERx_CHCTL2) 

Ẓ ̔0x20 

ᵝṿ̔0x0000 0000 

(32β) Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ . CH0NP Ḡ  CH0P CH0EN 

 rw  rw rw 

 

ᵝ/ᵝ    

31:4 Ḡ  Ḡ ᵝṿ 

3 CH0NP 0ԑ ₮  

0 ҹ ₮ ̆ ᵝ ӈԅԑ ₮Ḥ Ȃ 

0̔ 0  

1̔ 0ᵞ  

0 ҹ ῀ ̆ ᵝ CH0P ᶏ ̆ᵬҹ ῀Ḥ CI0

└Ḥ Ȃ  

2 Ḡ  Ḡ ᵝṿ 

1 CH0P 0  

0 ҹ ₮ ̆ ᵝ ӈԅ ₮Ḥ Ȃ 

0̔ 0  
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1̔ 0ᵞ  

0 ҹ ῀ ̆ ᵝ ӈԅCI0Ḥ  

[CH0NP, CH0P] CI0FE0 CI1FE0  

[CH0NP=0, CH0P=0]̔ CIxFE0 ҉ ᵬҹ ׆ Ҋ Ḥ ̆

ғCIxFE0Ҍᴪ Ȃ 

[CH0NP=0, CH0P=1]̔ CIxFE0 Ҋ ᵬҹ ׆ Ҋ Ḥ ̆

ғCIxFE0ᴪ Ȃ 

[CH0NP=1, CH0P=0]̔Ḡ Ȃ  

[CH0NP=1, CH0P=1]̔ CIxFE0 ҉ Ҋ ᵬҹ ׆ Ҋ

Ḥ ̆ ғCIxFE0Ҍᴪ Ȃ 

0 CH0EN 0 / ᶏ  

0 ҹ ₮ ̆ ᵝ 1ᶏ CH0_OḤ Ȃ 0 ҹ ῀

̆ ᵝ 1ᶏ 0҉ ԊᴆȂ 

0̔ 0 

1̔ᶏ 0 

 (TIMERx_CNT) 

Ẓ ̔0x24 

ᵝṿ̔0x0000 0000 

(32β) Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

CNT[15:0] 

rw 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿ 

15:0 CNT[15:0] ֓ᵝ ╠ ṿȂΏ ᵬ ṿȂ 

№  (TIMERx_PSC) 

Ẓ ̔0x28 

ᵝṿ̔0x0000 0000 

(32β) Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 
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PSC[15:0] 

rw 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿ 

15:0 PSC[15:0] № ṿ 

ԍTIMER_CK ̆(PSC+1)ץ Ԋᴆ֟ ̆PSC ṿ

῀⌠ Ȃ 

ꜚ  (TIMERx_CAR) 

Ẓ ̔0x2C 

ᵝṿ̔0x0000 0000 

(32β) Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

CARL[15:0] 

rw 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿ 

15:0 CARL[15:0] ꜚ ṿ 

֓ᵝ ӈԅ ꜚ ṿȂ 

0 / ṿ  (TIMERx_CH0CV) 

Ẓ ̔0x34 

ᵝṿ̔0x0000 0000 

(32β) Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

CH0VAL[15:0] 

rw 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿ 
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15:0 CH0VAL[15:0] 0 ṿ 

0 ҹ ῀ ̆ ֓ᵝ‗ ԅ҉ Ԋᴆ ṿȂ ғ

ҹ Ȃ 

0 ҹ ₮ ̆ ֓ᵝ ԅ ṿȂᶏ

̆ ṿ Ԋᴆ Ȃ 

῀ ̂TIMERx_INSEL̃ 

Ẓ ̔0x68 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃  

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ  CI0_SEL[3:0] 

 rw 

 

ᵝ/ᵝ     

31:4 Ḡ  Ḡ ᵝṿ. 

3:0 CI0_SEL[3:0] TIMER0_CH0 ῀  

0000: 0 ῀ ⌠GPIO(TIMER13_CH0) 

0001: 0 ῀ ⌠RTCCLK 

0010: 0 ῀ ⌠HXTAL/32 

0011: 0 ῀ ⌠CKOUTSEL0 

0100: 0 ῀ ⌠CKOUTSEL1 

ῒ̔זḠ  

 (TIMERx_CFG) 

Ẓ ̔0xFC 

ᵝṿ̔0x0000 0000 

(32β) Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ  CHVSEL Ḡ  

 rw  

 

ᵝ/ᵝ    
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31:2 Ḡ  Ḡ ᵝṿ 

1 CHVSEL Ώ ᵝ 

ᵝ ᴆΏ1 0Ȃ 

1̔ Ώ῀ ṿҍ ╠ṿ ̆Ώ῀ ᵬ  

0̔  

0 Ḡ  Ḡ ᵝṿ 
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14.4. L4̂TIMERx,x=15,16̃ 

 ׃ .14.4.1

L4̂TIMER15/16̃ ̆ ῀ ₮ Ȃ ֟ץ PWM

Ḥ └ Ȃ L4 ѿҩ16β Ȃ 

L4 ̆ ץ ̆ῒ Ԋᴆ ץ ꜚῒז  

L4 ԅѿҩ ῀ ̆ └Ȃ 

14.4.2. Һ  

Â ̔1̕ 

Â ̔16ᵝ̕ 

Â ̔ῤ ̕ 

Â ̔ ҉ ̕ 

Â № ̔16ᵝ̆ ץ ̕ 

Â ҩ ̔ ῀ ̆ ₮ ̆ PWM ̆ ‖ ̕ 

Â ̕ 

Â ꜚ ⱳ ̕ 

Â ⱳ ̕ 

Â Ҭ ῀ⱳ ̕ 

Â Ҭ ₮ DMA ̔ Ԋᴆ̆ / Ԋᴆ Ҭ Ԋᴆ̕ 

14.4.3.  

14-69. L4 ᶫԅ L4ῤ  
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14-69. L4  

῀
&

&
№

└

TIMERx_CHxCV

/ Ҭ

Ҭ └

APB BUS

CK_TIMER

CH0_IN

CAR

Repeater 

₮

ȁPWM ῒז
Ҋ ₮Ḥ ̆ ∆
ȁԑҌ ȁ ᴆ

₮ȁ ῀ȁҬ ῀ȁ

₮ └
BKEN

BRKIN

CKM 

clock monitor

CH0_O

CH0_ON

DMA └

DMA REQ/ACK

TIMERx_CH0

TIMERx_UP

ŀŀ.

cap/cmt

req en/direct req set 

№

PSC_CLK
TIMER_CK

Interrupt

break

update

 

14.4.4. ⱳ  

 

L4 ῤ TIMER_CK. 

Â ῤ ̂ ⌠RCU CK_TIMER̃ 

L4 ѿҩ ̔ῤ Ȃ ꜚ № ῤ

CK_TIMERȂ CEN ᵝ̆CK_TIMER № ̂ № ṿ TIMERx_PSC

̃֟ PSC_CLKȂ 

ꜚ № TIMER_CKԍ ԍRCU CK_TIMER 
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14-70. ῤ № ҹ1 Ҋ └  

 

 

CK_TIMER

CEN

PSC_CLK = TIMER_CK

CNT_REG

Reload Pulse

17 18 19 20 21 22

update event generate(UPG)

23 00 01 02 03 04 05 06 07

Update event (UPE)

 

№  

№ ץ ̂TIMER_CK)1⌠65536ӊ ᴋ ṿ№ ̆№

PSC_CLKꜚ Ȃ№ № TIMERx_PSC└̆ ҩ └

‖ ̆ Ȃ № Ҋѿ Ԋᴆ⌠

Ȃ 

14-71. № 1׆ ⌠2 ̆  

 

 

TIMER_CK

CEN

PSC_CLK

CNT_REG

Reload Pulse

Prescaler CNT

Prescaler BUF

F7 F8 F9 FA FB FC 01 02 03

0 1

0 1

0 1 0 1 0 1 0 1

PSC value

0 04

UPG

0
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҉  

̆ ҉ Ȃ 0׆ ҉ ⌠ ꜚⱴ ṿ̂

ӈ TIMERx_CARҬ̃̆ ѿ ⌠ ꜚⱴ ṿ ᴪ̆ 0׆ ҉ Ȃ

ԅ ̆ (TIMERx_CREP+1)҉ ֟ Ԋᴆ̆ ↕ ҉ ᴪ

֟ ԊᴆȂ ҉ Ҭ T̆IMERx_CTL0Ҭ └ᵝDIR

0Ȃ 

TIMERx_SWEVG UPGβ 1 Ԋᴆ ̆ ṿᴪ 0̆ ֟

ԊᴆȂ 

TIMERx_CTL0UPDIS1̆ ↕ ԊᴆȂ 

Ԋᴆ ̆ ( ̆ ꜚ ̆ № ) Ȃ 

14-72. ҉ ̆PSC=0/1₮ԅѿ֓ᶛ ̆ TIMERx_CAR=0x63̆

Ҍ № Ҋ ҹȂ 

14-72. ҉ ̆PSC=0/1 

 

 

CEN

CNT_CLK(PSC_CLK)

CNT_REG 5E 5F 60 61 62 63 00 01 02 03 04 05 06 07

Update event (UPE)

Update interrupt flag (UPIF)

CNT_REG 5F 60

Update event (UPE)

Update interrupt flag (UPIF) Hardware set Software clear

Hardware set

PSC = 0 

PSC = 1 

TIMER_CK

08

636261 00 01 02 03

CNT_CLK(PSC_CLK)
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14-73. ҉ ̆ TIMERx_CAR ṿ 

 

 

TIMER_CK

CEN

CNT_CLK(PSC_CLK)

CNT_REG 5E 5F 60 61 62 63 00 01 02 03 04 05 06 07

Update event (UPE)

Update interrupt flag (UPIF)

Auto-reload register 65 63

change CAR Vaule 

CNT_REG 5E 5F 60 61 62 63 64 65 00 01 02 62 63 00

Update event (UPE)

Update interrupt flag (UPIF)

Auto-reload register 65 63

change CAR Vaule 

65 63Auto-reload shadow register

...

Hardware set

Hardware set
Software clear

Hardware set

ARSE = 0 

ARSE = 1 

 

 

N+1ҩ ӊ ֟ Ԋᴆ̆ ̆Nҹ

TIMERx_CREP CREPȂ ҉ Ҋ̆ ҉ ⁞Ȃ 

TIMERx_SWEVG UPGβ 1 ץ TIMERx_CREPҬCREPṿ

֟ ѿҩ ԊᴆȂ 
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14-74. ҉ Ҋ  

 

 

CEN

CNT_REG 60 61 62 63 00 01 ŀ 62 63 00 01 ŀ 62 63

Underflow

Overf low

TIMERx_CREP  = 0x0 

TIMER_CK

00 01 ŀ 62 63 00 01

UPIF

TIMERx_CREP  = 0x1 

ŀ 62 63 00 01 ŀ 62 63 00 01

UPIF

UPIF

TIMERx_CREP  = 0x2 

CNT_CLK

 

/  

L4 ѿҩ ԍ ῀ ₮ Ȃ ҩ ѿҩ

̆ ѿҩ ῀ ̆ └ ₮ Ȃ 

Â ῀  

ᾛ ѿҩ ̆ ̆ ̆ Ȃ ῀ ѿҩ ̆

ѿҩ ̆ ѿҩ № Ȃ ῀ ҉₮ ̆

TIMERx_CHxCVᴪ ╠ ṿ̆ CHxIFᵝ 1̆ CHxIE = 1↕֟

Ҭ Ȃ 
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14-75. ͂  

CI0

Synchronizer

D

presclare
Capture 
Register

̂CH0VAL̃

Clock 
Processer Counter

TIMER_CK

Q

Filter

D Q D Q

Edge Detector

CI1FE0 

ITS 

CH0MS

CH0IF

CH0IE
CH0_CC_I

TIMERx_CC_INT

Capture INT From Other Channal

CH0CAPPSC

Edge selector
&inverter

Based on 
CH0P&CH0NP

CI0FE0

Rising/Falling

ITI0

ITI3

ITI1

ITI2

CI0FED

Rising&Falling

IS0 

CI0FED

 

῀ Ḥ CIx ң ̆ ѿ TIMERx_CHxḤ ̆ ѿ

TIMERx_CH0,TIMERx_CH1TIMERx_CH2ӊ Ḥ Ȃ ῀Ḥ CIxᾢ

TIMER_CKḤ ̆ ̆֟ ѿҩ Ḥ Ȃ

̆ ץ ҉ Ҋ Ȃ CHxP ᶏ ҉ Ҋ Ȃ

CHxMS.̆ ץ ῒז ῀Ḥ ̆ῤ Ḥ Ȃ IC№ ̆ᶏ ҩ ῀

Ԋᴆ ֟ ѿҩ ԊᴆȂ Ԋᴆ ̆CHxVALỮ ṿȂ 

Ҋ̔ 

ѿ ̔ ̂TIMERx_CHCTL0ҬCHxCAPFLT̃̔  

῀Ḥ Ḥ ̆ CHxCAPFLTȂ 

ԋ ̔ ̂TIMERx_CHCTL2 ҬCHxP/CHxNP̃̔  

CHxP/CHxNP҉ Ҋ Ȃ 

҈ ̔ ̂TIMERx_CHCTL0ҬCHxMS̔̃ 

ѿ CHxMS ῀ ̆ Ḡ ῀

̂CHxMS!=0x0̃̆ ғTIMERx_CHxCVҌ Ῥ ΏȂ 

̔Ҭ ᶏ ̂TIMERx_DMAINTENҬCHxIECHxDEÑ̔  

ᶏ Ҭ ̆ ץ Ҭ DMA Ȃ 

ԓ ̔ ᶏ ̂TIMERx_CHCTL2ҬCHxEÑȂ 

̔ ῀Ḥ ̆TIMERx_CHxCV ╠ ṿ̆CHxIFҹ 1Ȃ

CHxIFᵝ ҹ1̆ ↕CHxOFβ 1Ȃ TIMERx_DMAINTENҬCHxIE

CHxDEN ̆ Ҭ DMA ᴪ ₮Ȃ 

֟ ̔ ᴆ CHxGβ̆ ᴪ ֟ Ҭ DMA Ȃ 

Â ₮  

₮ T̆IMERx֟ץ ‖ ῒ̆ᵝ ̆ ̆ Ȃ
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ѿҩ ₮ CHxVAL ҍ ṿ ̆ CHxCOMCTL ̆ ҩ

₮ ץ ̆ ᵞ Ȃ ṿҍ CHxVAL ṿ

C̆HxIFᵝ 1̆ CHxIE = 1↕ᴪ֟ Ҭ ̆ CHxDEN=1↕ᴪ֟ DMA Ȃ 

Ҋ̔ 

ѿ ̔ ̔ 

        ̆ № Ȃ 

ԋ ̔ ̔ 

        CHxCOMSENᵝ ₮ ̕ 

        CHxCOMCTLᵝ ₮ ̂ /ᵞ / ̃̕  

        CHxP/CHxNPᵝ ̕ 

        CHxENᶏ ₮Ȃ 

҈ ̔ CHxIE/CHxDENᵝ Ҭ /DMA ᶏ Ȃ 

̔ TIMERx_CARTIMERx_CHxCV ₮ ̔ 

        CHxVALץ ᵰ Ȃ 

ԓ ̔ CENβᶏ Ȃ 

14-76. ҈ ₮ ԅ҈ ₮ ̔ / / ᵞ ̆

CAR=0x63, CHxVAL=0x3Ȃ 

14-76. ҈ ₮  

 

 

CEN

CNT_REG 00 01 02 03 04 05 ŀ. 62 63

Overf low

match toggle

CNT_CLK

OxCPRE

00 01 02 03 04 05 ŀ. 62 63 01 02 03 04 05 ŀ.00

match set

match clear

OxCPRE

OxCPRE

 

PWM  

PWM ₮ Ҋ̂PWM 0 CHxCOMCTLҹ 3Ωb110̆PWM 1

CHxCOMCTLҹ 3Ωb111̆̃ TIMERx_CAR TIMERx_CHxCVṿ̆

₮PWM Ȃ 
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̆ ױ ҹң№ץ PWM ̔EAPWM( PWM)CAPWM(Ҭ

PWM)Ȃ 

EAPWM TIMERx_CARṿ‗ ̆ TIMERx_CHxCVṿ‗ Ȃ

14-77. PWM ԅPWM ₮ Ҭ Ȃ 

PWM0 Ҋ(CHxCOMCTL==3Ωb110)̆ TIMERx_CHxCV ṿ ԍ

TIMERx_CAR ṿ̆ ₮ѿ ҹ Ȃ 

PWM0 Ҋ(CHxCOMCTL==3Ωb110)̆ TIMERx_CHxCVṿ ԍ 0̆

₮ѿ ҹ Ȃ 

14-77. PWM  

0

CHxVAL

CAR

PWM  MODE0

PWM  MODE1

Cx OUT

Cx OUT

Interrupt signal

CHxIF

CHxOF

 

₮ Ḥ  

TIMERxԍ ₮ Ҋ̆ CHxCOMCTLᵝ ץ ӈ OxCPREḤ ( x

‰ Ḥ ) ȂOxCPREḤ ₮ⱳ ̆ ̆ CHxCOMCTL=0x00ץ

Ḡ ̕ CHxCOMCTL=0x01ץ OxCPREḤ ҹ ̕

CHxCOMCTL=0x02ץ OxCPREḤ ҹᵞ ̕ CHxCOMCTL=0x03̆

ṿ TIMERx_CHxCVṿ ̆ ץ ₮Ḥ Ȃ 

PWM 0 PWM 1 OxCPRE ѿ ₮ ̆ CHxCOMCTLᵝ ᵝ0x06

0x07ץ PWM 0/PWM 1Ȃ ֓ Ҭ̆ ṿ TIMERx_CHxCV

ṿ ῏ ץ ŎxCPREḤ ῒ Ȃΐᵣ ̆ ᵝȂ 

CHxCOMCTL =0x040x05ץ OxCPREḤ └ ₮ⱳ Ȃ ₮ Ḥ

ᴆ ҹ ̆ Ҍᶭ ԍTIMERx_CHxCVṿ ṿӊ

Ȃ 

ԑ ₮ 

CHx_OCHx_ONѿ ԑ ₮ ̆ ңҩḤ Ҍ ȂTIMERxң ̆

ѿ ԑ ₮ Ȃԑ Ḥ CHx_O CHx_ON ѿ ‗ ̔

TIMERx_CHCTL2Ҭ CHxEN CHxNENβ̆TIMERx_CCHPҬ

TIMERx_CTL1Ҭ POEN, ROS, IOS, ISOxISOxN ᵝȂ ₮

TIMERx_CHCTL2Ҭ CHxPCHxNPβ ‗ Ȃ 
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14-7. └ ԑ ₮  

ԑ  ₮  

POEN ROS IOS CHxEN CHxNEN CHx_O CHx_ON 

0 0/1 

0 

0 

0 
CHx_O / CHx_ON = LOW 

CHx_O / CHx_ON ₮ .  

1 CHx_O = CHxP CHx_ON = CHxNP 

CHx_O/CHx_ON ₮ . 

ᶏ ̔ 

 CHx_O = ISOx  CHx_ON = ISOxN 

1 

0 

1 

1 

0 

0 
CHx_O = CHxP CHx_ON = CHxNP 

CHx_O/CHx_ON ₮ . 

1 CHx_O = CHxP CHx_ON = CHxNP 

CHx_O/CHx_ON ₮ᶏ . 

ᶏ ̔ 

 CHx_O = ISOx  CHx_ON = ISOxN 

1 

0 

1 

1 

0 

0/1 

0 

0 
CHx_O/CHx_ON = LOW 

CHx_O/CHx_ON ₮ . 

1 
CHx_O = LOW 

CHx_O ₮ . 

CHx_ON=OxCPREξCHxNP 

CHx_ON ₮ᶏ   

1 

0 

CHx_O=OxCPREξ

CHxP 

CHx_O ₮ᶏ  

CHx_ON = LOW 

CHx_ON ₮ . 

1 

CHx_O=OxCPREξ

CHxP 

CHx_O ₮ᶏ  

CHx_ON=(!OxCPRE)ξ

CHxNP 

CHx_ON ₮ᶏ  

1 

0 

0 
CHx_O = CHxP 

CHx_O ₮ . 

CHx_ON = CHxNP 

CHx_ON ₮ . 

1 
CHx_O = CHxP 

CHx_O ₮ᶏ  

CHx_ON=OxCPREξCHxNP 

CHx_ON ₮ᶏ  

1 

0 

CHx_O=OxCPREξ

CHxP 

CHx_O ₮ᶏ  

CHx_ON = CHxNP 

CHx_ON ₮ᶏ  

1 

CHx_O=OxCPREξ

CHxPCHx_O ₮ᶏ  
CHx_ON=(!OxCPRE)ξ

CHxNP 

CHx_ON ₮ᶏ  

̔ 
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(1) ₮ ̔CHx_O / CHx_ON ₮ҍ ̆ GPIO҉Ҋ └̆

҉Ҋ ҹ ̕ 

(2) ₮῏ ̔CHx_O / CHx_ON ₮ ̂CHx_O = 0ξCHxP = CHxP̃̕ 

(3) Ҭ Ȃ 

(4) ξ̔ ᵬ̕ 

(5) (!OxCPRE)̔ OxCPREḤ ԑ Ḥ Ȃ 

῀ 

CHxENCHxNENҹ1Ωb1 POEN̆ ῀ ᴪ ᶏ ȂDTCFGβ ӈ

ԅ ̆ 0 Ȃ ̆ TIMERx_CCHPȂ 

῀̆ Ḡԅ ԑ ң Ḥ Ҍᴪ Ȃ 

PWM0 ̆ x ̂TIMERx = CHxVAL̃̆ OxCPRE Ȃ

14-78. ԑ ₮Ҭ A C̆Hx_OḤ ῤҹᵞ ̆ ⌠

ҹ ̆ CHx_ONḤ ┴ ҹᵞ Ȃ ̆ B ̆ Ῥ ̂TIMERx

= CHxVAL̃̆ OxCPREḤ 0̆ CHx_OḤ ̆CHx_ONḤ

ῤׅ ᵞ ̆ ҹ Ȃ 

ᴪ ѿ֓ Ԋᴆ ̆ᶛ ̔ 

Â ԍ ԍCHx_OḤ C̆Hx_OḤ ѿ ҹ ṿ̂ 14-78. 

ԑ ₮ Ȃ̃ 

Â ԍ ԍCHx_ONḤ ̆CHx_ONḤ ѿ ҹ ṿȂ 

14-78. ԑ ₮ 

0

CHxVAL

CAR

CxOPRE

CHx_O

CHx_ON

Deadtime

Corner case  Deadtime >   pulse width 

CHx_O

CHx_ON

Deadtime

Pulse width

Deadtime

A B

 

Ҭ ⱳ  

ᶏ Ҭ ⱳ ̆ ₮ CHx_OCHx_ONḤ Ҋᵝץ └̆TIMERx_CCHP

POEN, IOSROS β̆TIMERx_CTL1ISOx ISOxNβȂ Ҭ Ԋᴆ ̆

CHx_OCHx_ON Ḥ ₮Ҍ ҹ ȂҬ ץ Ҭ ῀ Ӟ̆
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ץ HXTAL ԊᴆȂ Ԋᴆ RCUҬ (CKM)֟ Ȃ

TIMERx_CCHP BRKENβ 1 ᶏץ Ҭ ⱳ ȂTIMERx_CCHP BRKP

ᵝ‗ ԅҬ ῀ Ȃ  

Ҭ P̆OENβ ѿ̆ POENβҹ 0̆CHx_OCHx_ONTIMERx_CTL1

Ҭ ISOxβ ISOxNꜚȂ IOS=0̆ ₮ᶏ ̆ ↕ ₮ᶏ ׅ ҹ

Ȃ ∆ԑ ₮ ԍ ᵝ ̆ ֟ Ḃץ̆ ѿҩ

ꜚ ₮̆ ₮ ISOxISOxNβ Ȃ  

Ҭ ̆TIMERx_INTFBRKIFβ 1Ȃ BRKIE=1̆Ҭ ֟ Ȃ 

14-79. Ҭ ῀̂ ̃ ̆ ₮Ḥ ҹ 

OxCPRE

CHx_O

CHx_ON

BRKIN

CHx_O

CHx_ON

CHx_O

CHx_ON

= ISOx

= ISOxN

= ISOx

= ISOxN

CHxEN: 1  CHxNEN: 1

CHxP   : 0  CHxNP  : 0

ISOx = ~ISOxN 

CHxEN: 1  CHxNEN: 0

CHxP: 0    CHxNP   : 0

ISOx = ~ISOxN 

CHxEN: 1  CHxNEN: 0

CHxP  : 0   CHxNP  : 0

ISOx = ISOxN 

 

‖  

‖ ҍ ̆ TIMERx_CTL0SPMβ 1̆ ↕ᶏ ‖

Ȃ SPM 1̆ Ҋ Ԋᴆ⌠ Ả Ȃҹԅ ⌠ ‖ ̆ ץ

CHxCOMCTLTIMERxҹPWM Ȃ 

ѿ ‖ Ҋ̆ TIMERx_CTL0 ᶏ ᵝ

CEN=1ᶏ Ȃ Ḥ ᴆΏCEN=1 ֟ץ ѿҩ ‖̆ CENβ ѿ

Ḡ ҹ1 ⌠ Ԋᴆ CENβ ᴆΏ0Ȃ CENβ ᴆ 0̆ Ả

ᵬ̆ ṿ Ḡ Ȃ CENṿ ᴆ Ԋᴆ ꜚ 0̆ Ῥ ∆ Ȃ 

‖ Ҋ̆ ᴪ CENβ 1̆ ᶏ Ȃ ̆ ṿ

TIMERx_CHxCVṿ ᶭ ѿ֓ Ȃҹԅ ⁞ ̆

ץ TIMERx_CHCTL0/1CHxCOMFENᵝ 1Ȃ ‖ Ҋ̆ ҉ ֟

ӊ ̆ OxCPRE Ḥ └ ҹҍ ̆ᵖ Ҍ
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Ȃ ₮ ҹPWM0 PWM1₮ Ҋ CHxCOMFENᵝ ̆

ԍ Ḥ  

14-80. ‖ ̆TIMERx_CHxCV = 0x04 TIMERx_CAR=0x60 

 

 

TIMER_CK(CNT_CLK)

CEN

CNT_REG 00 01 02 03 04 05 ŀ. 5F 60 00

O2CPRE

CI3

Under SPM, counter stop

 

DMA  

DMA DMA Ȃ ңҩ DMA ῏

̔TIMERx_DMACFGTIMERx_DMATBȂ ̆ ᶏ DMA ̆ѿ֓ῤ

Ҭ Ԋᴆ ֟ץ DMA Ȃ Ҭ Ԋᴆ ̆TIMERxᴪ DMA ȂDMA

M2P ̆PADDRTIMERx_DMATB ̆DMA ᴪ TIMERx_DMATB

Ȃ ҉̆TIMERx_DMATB ѿҩ ‖̆ ᴪ TIMERx_DMATB⌠ѿ

ҩῤ ̆ ҩῤ TIMERx_DMACFGҬ DMATA Ȃ

TIMERx_DMACFGDMATCβ ṿҹ 0̆ 1 ᴰ ̆ 1ҩ DMA

ץ Ȃ TIMERx_DMACFGDMATCβ ṿҌҹ 1̆ ᶛ ῒṿҹ 3̆

4 ᴰ ̆ Ῥ 3 DMA Ȃ 3 Ҋ D̆MA TIMERx_DMATB

ᴪ ⌠ DMATA+0x4, DMATA+0x8, DMATA+0xc Ȃ ӊ̆

ѿ DMAῤ Ҭ ̆ ᴪ ̂DMATC+1̃ Ȃ 

Ῥ 1 DMA Ԋᴆ̆TIMERxᴪ ҉ Ȃ 

 

Cortex®-M23ῤ Ả ̆DBG_CTL1 Ҭ TIMERx_HOLDβ 1̆

Ả Ȃ 

14.4.5. TIMERx (x=15,16) 

TIMER15 ̔0x4001 4400 

TIMER16 ̔0x4001 4800 

└ 0 (TIMERx_CTL0) 

Ẓ ̔0x00  

ᵝṿ: 0x0000 0000  
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(32ᵝ) 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

 

15   14   13   12   11   10   9   8   7   6   5   4   3   2   1   0   

Ḡ  CKDIV[1:0] ARSE Ḡ  SPM UPS UPDIS CEN 

  rw  rw     rw    rw    rw    rw   

 

ᵝ/ᵝ     

31:10 Ḡ  Ḡ ᵝṿ 

9:8 CKDIV[1:0] №   

ᴆ CKDIV̆ (TIMER_CK) ҍ (DTS)

ӊ № ̆ ᴪ ⌠ DTS Ȃ 

00: fDTS=fTIMER_CK 

01: fDTS= fTIMER_CK /2 

10: fDTS= fTIMER_CK /4 

11̔Ḡ  

7 ARSE ꜚ ᶏ   

0̔ TIMERx_CAR  

1̔ᶏ TIMERx_CAR  

6:4 Ḡ  Ḡ ᵝṿ 

3 SPM ‖  

0̔ Ԋᴆ ̆  

1̔ Ҋѿ Ԋᴆ ̆CEN ᴆ ғ Ả  

2 UPS  

ᴆ ҹ̆ Ԋᴆ . 

0̔ᶏ ̆Ҋ ᴋѿԊᴆ֟ Ҭ DMA ̔  

ï UPGᵝ 1  

ï ₮/Ҋ   

ï ׆ └ ֟   

1̔ᶏ ₮/ Ҋ ֟ Ҭ DMA  

1 UPDIS .  

ᵝ ᶏ Ԋᴆ ֟  . 

0̔ Ԋᴆᶏ . ҊԊᴆӊѿץ ̆ Ԋᴆ֟ ̆ΐ

῀ ױ ṿ̔  

ï UPGᵝ 1  

ï ₮/Ҋ   

ï ׆ └ ֟ ѿҩ Ԋᴆ  

1̔ Ԋᴆ . Ḡ ṿ̆ UPGᵝ 1 ׆

└ ֟ ѿҩ ᴆ ᵝԊᴆ̆ № ∆   
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0 CEN ᶏ  

0̔  

1̔ ᶏ  

ᴆ CENᵝ 1 ̆ ȁ Ả ᵬȂ

ץ ꜚ ᴆ CENᵝȂ  

└ 1 (TIMERx_CTL1) 

Ẓ ̔0x04  

ᵝṿ: 0x0000 0000  

(32ᵝ) 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

 

15   14   13   12   11   10   9   8   7   6   5   4   3   2   1   0   

Ḡ  ISO0N ISO0 Ḡ  DMAS CCUC Ḡ  CCSE 

 rw rw  rw rw  rw 

 

ᵝ/ᵝ    

31:10 Ḡ  Ḡ ᵝṿ 

9 ISO0N 0 ԑ ₮ 

0̔ POEN ᵝ̆CH0_ON ᵞ . 

1̔ POEN ᵝ̆CH0_ON  

ᵝ TIMERx_CCHP PROT [1:0]ᵝҹ 00 Ṝ ץ . 

8 ISO0 0 ₮ 

0̔ POEN ᵝ̆CH0_O ᵞ  

1̔ POEN ᵝ̆CH0_O  

CH0_ON ̆ѿҩ CH0_O ₮ Ȃ ᵝ

TIMERx_CCHP PROT [1:0]ᵝҹ 00 Ṝ ץ . 

7:4 Ḡ  Ḡ ᵝṿ 

3 DMAS DMA  

0̔ / Ԋᴆ ̆ x DMA  . 

1̔ Ԋᴆ ̆ x DMA   

2 CCUC └ └ 

└ ̂CHxEN, CHxNEN CHxCOMCTLᵝ̃ᶏ (CCSE=1)̆

֓ └ Ҋ̔ 

0̔CMTGᵝ 1   

1̔ CMTGᵝ 1 ⌠ TRIGI҉ ̆   

ԑ ₮ ̆ ᵝ Ȃ  

1 Ḡ   Ḡ ᵝṿ. 
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0 CCSE └ ᶏ  

0̔ CHxEN, CHxNEN CHxCOMCTLᵝ . 

1̔ CHxEN, CHxNEN CHxCOMCTLᵝᶏ . 

֓ᵝ Ώ῀ԅ̆ Ԋᴆ⌠ ֓ᵝ   

ԑ ₮ ̆ ᵝ  

DMA Ҭ ᶏ  (TIMERx_DMAINTEN) 

Ẓ ̔0x0C  

ᵝṿ: 0x0000 0000  

(32ᵝ) 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ  CH0DEN UPDEN BRK0IE Ḡ  CMTIE Ḡ  CH0IE UPIE 

 rw rw rw  rw  rw rw 

 

ᵝ/ᵝ     

31:10 Ḡ  Ḡ ᵝṿ. 

9 CH0DEN 0 /  DMA ᶏ  

0̔ 0 / DMA  

1̔ᶏ 0 / DMA  

8 UPDEN DMA ᶏ  

0̔ DMA  

1̔ᶏ DMA  

7 BRK0IE Ҭ Ҭ ᶏ  

0̔ Ҭ Ҭ  

1̔ᶏ Ҭ Ҭ  

5 CMTIE Ҭ ᶏ  

0̔ Ҭ  

1̔ᶏ Ҭ  

4:2 Ḡ  Ḡ ᵝṿ. 

1 CH0IE 0 / Ҭ ᶏ  

0̔ 0Ҭ  

1̔ᶏ 0Ҭ  

0 UPIE Ҭ ᶏ  

0̔ Ҭ  

1̔ᶏ Ҭ  
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Ҭ  (TIMERx_INTF) 

Ẓ ̔0x10 

ᵝṿ: 0x0000 0000 

(32ᵝ) 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ  SYSBIF Ḡ  CH0OF Ḡ . BRK0IF Ḡ  CMTIF Ḡ . CH0IF UPIF 

 rc_w0  rc_w0  rc_w0  rc_w0  rc_w0 rc_w0 

 

ᵝ/ᵝ     

31:14 Ḡ  Ḡ ᵝṿ. 

13 SYSBIF Ҭ ԊᴆҬ ᵝ  

Ҭ ̆ ᵝ ᴆ 1̆ ̆ ᵝ ᴆ Ȃ 

0̔ Ҭ ԊᴆҬ   

1̔ Ҭ ԊᴆҬ   

̔ ᵝ 1 ̆ ₮ ╠̆ ᵝ ᴆ Ȃ  

12:10 Ḡ  Ḡ ᵝṿ. 

9 CH0OF 0 ₮  

0 ҹ ῀ ̆ CH0IF ᵝ 1 ̆ ԊᴆῬ

̆ ᵝ ץ ᴆ 1Ȃ ᵝ ᴆ 0. 

0̔ ₮Ҭ  

1̔ ԅ ₮Ҭ  

8 Ḡ  Ḡ ᵝṿ. 

7 BRK0IF Ҭ 0Ҭ ᵝ 

ѿ Ҭ ῀ ̆ ᴆ ᵝ ó1ôȂ Ҭ ῀ ̆↕ ᵝ ᴆ

ó0ôȂ 

0̔ Ҭ Ԋᴆ֟  

1̔Ҭ ῀҉ ⌠  

5 CMTIF Ҭ  

Ԋᴆ ᵝ ᴆ 1̆ ᵝ ᴆ 0Ȃ 

0̔ Ҭ  

1̔ Ҭ  

4:2 Ḡ  Ḡ ᵝṿ. 

1 CH0IF 0 / Ҭ  

ᴆ 1 ᴆ 0Ȃ 0 ῀ Ҋ ̆ Ԋᴆ ᵝ
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1̕ 0 ₮ Ҋ ̆ ᵝ ѿҩ Ԋᴆ 1Ȃ 

0̔ 0Ҭ  

1̔ 0Ҭ  

0 UPIF Ҭ  

ᵝ ᴋᵥ Ԋᴆ ᴆ 1̆ ᴆ 0Ȃ 

0̔ Ҭ  

1̔ Ҭ  

ᴆԊᴆ֟  (TIMERx_SWEVG) 

Ẓ ̔0x14 

ᵝṿ: 0x0000 0000 

(32ᵝ) 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ  BRK0G Ḡ  CMTG Ḡ  CH0G UPG 

 w  w  w w 

 

ᵝ/ᵝ     

31:8 Ḡ  Ḡ ᵝṿ. 

7 BRKG ֟ Ҭ 0Ԋᴆ 

ᵝ ᴆ 1̆ ԍ֟ ѿҩҬ Ԋᴆ̆ ᴆ ꜚ 0Ȃ ᵝ 1 ̆

POENᵝ 0ғ BRKIFᵝ 1̆ Ҭ DMĂ↕֟ Ҭ

DMAᴰ Ȃ 

0̔Ҍ֟ Ҭ Ԋᴆ 

1̔֟ Ҭ Ԋᴆ 

5 CMTG Ԋᴆ  

ᵝ ᴆ 1̆ ᴆ ꜚ 0. ᵝ 1̆ / └  

(CHxEN, CHxNEN CHxCOMCTL) ԑ ₮ ̂ TIMERx_CTL1Ҭ

CCSEṿ̃Ȃ  

0̔Ҍ֟ └ Ԋᴆ 

1̔֟ └ Ԋᴆ 

4:2 Ḡ  Ḡ ᵝṿ 

1 CH0G 0 Ԋᴆ  

ᵝ ᴆ 1̆ ԍ 0֟ ѿҩ / Ԋᴆ̆ ᴆ ꜚ 0Ȃ ᵝ

1̆CH0IF ᵝ 1̆ Ҭ DMĂ↕ ₮ Ҭ

DMA Ȃ ̆ 0 ҹ ῀ ̆ ╠ṿ

TIMERx_CH0CV ̆ CH0IF ᵝ ҹ 1̆↕ CH0OF ᵝ

1Ȃ 
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0̔Ҍ֟ 0 Ԋᴆ 

1̔ 0 Ԋᴆ 

0 UPG Ԋᴆ֟  

ᵝ ᴆ 1̆ ᴆ ꜚ 0Ȃ ᵝ 1̆ ԅҬ ҉

̆ 0Ȃ ↕( Ҋ ) ῀ ꜚ ṿ̆ №

Ȃ 

0̔ Ԋᴆ֟  

1̔֟ Ԋᴆ 

└ 0 (TIMERx_CHCTL0) 

Ẓ ̔0x18 

ᵝṿ: 0x0000 0000 

(32ᵝ) 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ  

Ḡ  CH0COMCTL[2:0] 
CH0COM

SEN 

CH0COM

FEN CH0MS[1:0] 

CH0CAPFLT[3:0] CH0CAPPSC[1:0] 

 rw rw rw 

₮ ̔ 

ᵝ/ᵝ    

31:7 Ḡ  Ḡ ᵝṿ. 

6:4 CH0COMCTL[2:0] 0 ₮   

ᵝ ӈԅ ₮ Ḥ O0CPRE ꜚᵬ̆ O0CPRE‗ ԅ CH0_Oȁ

CH0_ON ṿȂO0CPRE ̆ CH0_OȁCH0_ON ‗ԍ

CH0PȁCH0NPᵝȂ 

000̔ Ȃ ₮ TIMERx_CH0CVҍ TIMERx_CNT

O0CPREҌ ᵬ  

001̔ ҹ Ȃ ṿҍ / ṿ TIMERx_CH0CV

̆ └ O0CPREҹ Ȃ 

010̔ ҹᵞȂ ṿҍ / ṿ TIMERx_CH0CV

̆ └ O0CPREҹᵞȂ 

011̔ Ȃ ṿҍ / ṿ TIMERx_CH0CV ̆

└ O0CPRE Ȃ 

100̔ └ҹᵞȂ └ O0CPREҹᵞ  

101̔ └ҹ Ȃ └ O0CPREҹ  

110̔PWM 0Ȃ ҉ ̆ѿ ṿ ԍ TIMERx_CH0CV ̆ 

O0CPREҹ ̆ ↕ҹ Ȃ Ҋ ̆ѿ ṿ ԍ

TIMERx_CH0CV ̆O0CPRE ҹ ̆ ↕ҹ Ȃ 
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111̔PWM 1Ȃ ҉ ̆ѿ ṿ ԍ TIMERx_CH0CV ̆ 

O0CPREҹ ̆ ↕ҹ Ȃ Ҋ ̆ѿ ṿ ԍ

TIMERx_CH0CV ̆O0CPREҹ ̆ ↕ҹ Ȃ 

PWM 0 PWM 1Ҭ̆ ԅ ₮ Ҭ׆

℗ ⌠ PWM ̆O0CPRE Ȃ 

TIMERx_CCHP PROT [1:0]=11ғ CH0MS =00̂ ̃ ᵝҌ

Ȃ 

3 CH0COMSEN 0 ₮ ᶏ  

ᵝ 1̆TIMERx_CH0CV ᶏ ̆

Ԋᴆ ᴪ Ȃ  

0̔ 0 ₮/  

1̔ᶏ 0 ₮/  

ֽ ‖ Ҋ(TIMERx_CTL0 SPM =1)̆ ץ

’Ҋᶏ PWM  

TIMERx_CCHP PROT [1:0]=11ғ CH0MS =00 ᵝҌ Ȃ 

2 CH0COMFEN 0 ₮ ᶏ  

ᵝҹ 1 ̆ ҹ PWM0 PWM1 ̆ᴪⱴ /

₮ ῀Ԋᴆ Ȃ ₮ ῀Ḥ ᵬҹѿҩ

̆CH0_O ҹ ҍ ῏Ȃ 

0̔ 0 ₮ . ῀ ѿҩ ̆ CH0_O ₮

ҹ 5ҩ  

1̔ᶏ 0 ₮ Ȃ ῀ ѿҩ ̆ CH0_O ₮

ҹ 3ҩ  

1:0 CH0MS[1:0] 0 I/O  

֓ᵝ ӈԅ ᵬ ῀Ḥ Ȃ ῏

(TIMERx_CHCTL2 CH0ENᵝ 0) ֓ᵝ ΏȂ 

00̔ 0 ҹ ₮ 

01̔ 0 ҹ ῀̆IS0 CI0FE0҉ 

10̔Ḡ  

11̔Ḡ  

῀ ̔ 

ᵝ/ᵝ    

31:8 Ḡ  Ḡ ᵝṿ. 

7:4 CH0CAPFLT[3:0] 0 ῀ └ 

ѿҩԊᴆ ̆ Nҩ ῀Ԋᴆ ᴪ֟ ѿҩ ₮

Ȃ ֓ᵝ ӈԅ CI0 ῀Ḥ Ȃ 

0000̔ ̆fSAMP= fDTS, N=1 

0001̔fSAMP= fPCLK, N=2 

0010̔fSAMP= fPCLK, N=4 

0011̔fSAMP= fPCLK, N=8 

0100̔fSAMP=fDTS/2, N=6 
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0101̔fSAMP=fDTS/2, N=8 

0110̔fSAMP=fDTS/4, N=6 

0111̔fSAMP=fDTS/4, N=8 

1000̔fSAMP=fDTS/8, N=6 

1001̔fSAMP=fDTS/8, N=8 

1010̔fSAMP=fDTS/16, N=5 

1011̔fSAMP=fDTS/16, N=6 

1100̔fSAMP=fDTS/16, N=8 

1101̔fSAMP=fDTS/32, N=5 

1110̔fSAMP=fDTS/32, N=6 

1111̔fSAMP=fDTS/32, N=8 

3:2 CH0CAPPSC[1:0] 0 ῀ №  

2ᵝ ӈԅ 0 ῀ № Ȃ TIMERx_CHCTL2 Ҭ CH0EN 

=0 ̆↕ № ᵝȂ 

00̔ № ̆ ῀ ҉ ⌠ ѿҩ ѿ  

01̔ 2ҩԊᴆ ѿ  

10̔ 4ҩԊᴆ ѿ  

11̔ 8ҩԊᴆ ѿ  

1:0 CH0MS[1:0] 0  

ҍ ₮  

└ 2 (TIMERx_CHCTL2) 

Ẓ ̔0x20 

ᵝṿ: 0x0000 0000 

(32ᵝ) 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ . CH0NP CH0NEN CH0P CH0EN 

 rw rw rw rw 

 

ᵝ/ᵝ    

31:4 Ḡ  Ḡ ᵝṿ 

3 CH0NP 0ԑ ₮  

0 ҹ ₮ ̆ ᵝ ӈԅԑ ₮Ḥ Ȃ 

0̔ 0  

1̔ 0ᵞ  

0 ҹ ῀ ̆ ᵝ CH0P ᶏ ̆ᵬҹ ῀Ḥ CI0

└Ḥ Ȃ  
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TIMERx_CCHP PROT [1:0]=11 10 ᵝҌ Ȃ 

2 CH0NEN 0ԑ ₮ᶏ  

0 ҹ ₮ ̆ ᵝ 1ᶏ 0 ԑ ₮Ȃ 

0̔ 0ԑ ₮ 

1̔ᶏ 0ԑ ₮ 

1 CH0P 0  

0 ҹ ₮ ̆ ᵝ ӈԅ ₮Ḥ Ȃ 

0̔ 0  

1̔ 0ᵞ  

0 ҹ ῀ ̆ ᵝ ӈԅ CI0Ḥ  

[CH0NP, CH0P] CI0FE0 CI1FE0  

[CH0NP==0, CH0P==0]̔ CIxFE0 ҉ ᵬҹ ׆ Ҋ Ḥ

̆ ғ CIxFE0Ҍᴪ Ȃ 

[CH0NP==0, CH0P==1]̔ CIxFE0 Ҋ ᵬҹ ׆ Ҋ Ḥ

̆ ғ CIxFE0ᴪ Ȃ 

[CH0NP==1, CH0P==0]̔Ḡ Ȃ  

[CH0NP==1, CH0P==1]̔ CIxFE0 ҉ Ҋ ᵬҹ ׆ Ҋ

Ḥ ̆ ғ CIxFE0Ҍᴪ Ȃ 

TIMERx_CCHP PROT [1:0]=11 10 ᵝҌ Ȃ 

0 CH0EN 0 / ᶏ  

0 ҹ ₮ ̆ ᵝ 1ᶏ CH0_OḤ Ȃ 0 ҹ

῀ ̆ ᵝ 1ᶏ 0҉ ԊᴆȂ 

0̔ 0 

1̔ᶏ 0 

 (TIMERx_CNT) 

Ẓ ̔0x24 

ᵝṿ: 0x0000 0000 

(32ᵝ) 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

CNT[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿ 

15:0 CNT[15:0] ֓ᵝ ╠ ṿȂΏ ᵬ ṿȂ 
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№  (TIMERx_PSC) 

Ẓ ̔ 0x28 

ᵝṿ: 0x0000 0000 

(32ᵝ) 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

PSC[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿ 

15:0 PSC[15:0] № ṿ 

ԍ PSC ̆(PSC+1) ץ Ԋᴆ֟ ̆PSC ṿ

῀ ╠ № Ȃ 

ꜚ  (TIMERx_CAR) 

Ẓ ̔0x2C 

ᵝṿ: 0x0000 0000 

(32ᵝ) 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

CARL[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿ 

15:0 CARL[15:0] ꜚ ṿ 

֓ᵝ ӈԅ ꜚ ṿȂ 

 (TIMERx_CREP) 

Ẓ ̔0x30 

ᵝṿ: 0x0000 0000 

(32ᵝ) 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  
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15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

CREP[7:0] 

rw 

 

ᵝ/ᵝ     

31:8 Ḡ  Ḡ ᵝṿ. 

15:0 CREP[15:0] ṿ 

֓ᵝ ӈԅ Ԋᴆ ֟ Ȃ ṿ⁞ҹ 0 ֟ ԊᴆȂ

Ӟᴪ ֓ᵝ (╠ ᶏ )Ȃ 

0 /  (TIMERx_CH0CV) 

Ẓ ̔0x34 

ᵝṿ: 0x0000 0000 

(32ᵝ) 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

CH0VAL[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿ 

15:0 CH0VAL[15:0] 0 ṿ 

0 ҹ ῀ ̆ ֓ᵝ‗ ԅ҉ Ԋᴆ ṿȂ ғ

ҹ Ȃ 

0 ҹ ₮ ̆ ֓ᵝ ԅ ṿȂᶏ

̆ ṿ Ԋᴆ Ȃ 

ԑ Ḡ  (TIMERx_CCHP) 

Ẓ ̔0x44 

ᵝṿ: 0x0000 0000 

(32ᵝ) 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  BRK0F[3:0] 

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

POEN OAEN BRKP BRKEN ROS IOS PROT[1:0] DTCFG[7:0] 

rw rw rw rw rw rw rw rw 
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ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿ 

19:16 BRK0F[3:0]  

 

BREAK0 ῀Ḥ   

ѿҩԊᴆ ̆ Nҩ ῀Ԋᴆ ᴪ֟ ѿҩ ₮ Ȃ

֓ᵝ ӈԅBREAK0 ῀Ḥ Ȃ  

0000̔ ̆BREAK0 ̆N=1 

0001̔fSAMP = fCK_TIMER, N=2 

0010̔fSAMP = fCK_TIMER, N=4 

0011̔fSAMP = fCK_TIMER, N=8 

0100̔fSAMP = fDTS/2, N=6 

0101̔fSAMP = fDTS/2, N=8 

0110̔fSAMP = fDTS/4, N=6 

0111̔fSAMP = fDTS/4, N=8 

1000̔fSAMP = fDTS/8, N=6 

1001̔fSAMP = fDTS/8, N=8 

1010̔fSAMP = fDTS/16, N=5 

1011̔fSAMP = fDTS/16, N=6 

1100̔fSAMP = fDTS/16, N=8 

1101̔fSAMP = fDTS/32, N=5 

1110̔fSAMP = fDTS/32, N=6 

1111̔fSAMP = fDTS/32, N=8 

ᵝ TIMERx_CCHP PROT [1:0] =00 ḱ Ȃ 

15 POEN ₮ᶏ  

OAENᵝ̆ ᵝ ץ ᴆ ᴆ ꜚ Ȃѿ Ҭ ῀ ̆ ᵝ

ᴆ 0Ȃ ѿҩ ҹ ₮ ̆ ԅ ᶏ ᵝ

(TIMERx_CHCTL2 CHxEN, CHxNENᵝ)̆↕ CHx_O CHx_ON 

₮Ȃ 

0̔ ₮ └ҹ  

1̔ᶏ ₮ 

14 OAEN ꜚ ₮ᶏ  

ᵝ ӈԅ POENᵝ ץ ᴆ ꜚ 1Ȃ 

0̔POENᵝҌ ᴆ 1 

1̔ Ҭ ῀ ̆Ҋѿ Ԋᴆ ̆POENᵝ ᴆ ꜚ 1 

ᵝ TIMERx_CCHP PROT [1:0] =00 ḱ Ȃ 

13 BRKP Ҭ  

ᵝ ӈԅҬ ῀Ḥ BKIN Ȃ 

0̔Ҭ ῀ᵞ  

1̔Ҭ ῀  

12 BRKEN Ҭ ᶏ  

ᵝ 1ᶏ Ҭ Ԋᴆ CCS Ԋᴆ ῀Ȃ 

0̔ Ҭ ῀ 
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1̔ᶏ Ҭ ῀ 

ᵝ TIMERx_CCHP PROT [1:0] =00 ḱ Ȃ. 

11 ROS Ҋñ̓͂ ò  

POENᵝ 1̆ ᵝ ӈԅ ( ԑ ₮ғ ҹ ₮ ) ₮

Ȃ 

0̔ POENᵝ 1̆ ₮Ḥ  (CHx_O/ CHx_ON)  

1̔ POENᵝ 1̆ ₮Ḥ  (CHx_O / CHx_ON) ᶏ ̆

TIMER0_CHCTL2 CHxEN/CHxNENᵝ ῏ 

ᵝ TIMERx_CCHP PROT [1:0]=10 11 Ҍ Ȃ 

10 IOS Ҋñ̓͂ ò  

POENᵝ 0̆ ᵝ ӈԅ ҹ ₮ ₮ Ȃ 

0̔ POENᵝ 0̆ ₮Ḥ (CHx_O/ CHx_ON)  

1̔ POENᵝ 0̆ ₮Ḥ (CHx_O/ CHx_ON) ᶏ ̆

TIMERx_CHCTL2 CHxEN/CHxNENᵝ ῏ 

ᵝ TIMERx_CCHP PROT [1:0]=10 11 Ҍ Ȃ. 

9:8 PROT[1:0] ԑ Ḡ └ 

ңᵝ ӈԅ ΏḠ Ȃ 

00̔ Ḡ Ȃ ΏḠ . 

01̔PROT 0ȂTIMERx_CTL1 Ҭ ISOx/ISOxN ᵝ̆TIMERx_CCHP 

Ҭ BRKEN/BRKP/OAEN/DTCFG ᵝΏḠ  

10̔PROT 1Ȃ ԅ PROT 0Ҋ ΏḠ ̆

TIMERx_CHCTL2 Ҭ CHxP/CHxNPᵝ̂ ҹ ₮ ̃̆

TIMERx_CCHP Ҭ ROS/IOS ᵝȂ 

11̔PROT 2.Ȃ ԅ PROT 1Ҋ ΏḠ ̆

TIMERx_CHCTLR0/1 Ҭ CHxCOMCTL/ CHxCOMSENᵝ̂ ῏ ҹ

₮ ̃ΏḠ Ȃ 

ᵝ ңᵝ Ώѿ ̆ѿ TIMERx_CCHP Ώ῀̆ ңᵝ Ώ

Ḡ  

7:0 DTCFG[7:0] └ 

֓ᵝ ӈԅ ῀ԑ ₮ӊ ȂDTCFGṿ ῏

Ҋ̔ 

DTCFG [7:5] =3ôb0xx̔DTvalue =DTCFG [7:0]x tDT, tDT=tDTS. 

DTCFG [7:5] =3ôb 10x̔DTvalue = (64+DTCFG [5:0])xtDT, tDT =tDTS*2. 

DTCFG [7:5] =3ôb 110̔DTvalue = (32+DTCFG [4:0])xtDT, tDT=tDTS*8. 

DTCFG [7:5] =3ôb 111̔DTvalue = (32+DTCFG [4:0])xtDT, tDT =tDTS*16. 

ᵝ TIMERx_CCHP PROT [1:0]=00 ḱ Ȃ 

DMA  (TIMERx_DMACFG) 

Ẓ ̔0x48 

ᵝṿ: 0x0000 0000 

(32ᵝ) 
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31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ  DMATC[4:0] Ḡ  DMATA [4:0] 

 rw  rw 

 

ᵝ/ᵝ     

31:13 Ḡ  Ḡ ᵝṿ. 

12:8 DMATC [4:0] DMAᴰ  

ᵝ ӈԅ DMA ̂ Ώ̃TIMERx_DMATB  

7:5 Ḡ  Ḡ ᵝṿ 

4:0 DMATA [4:0] DMAᴰ  

ᵝ ӈԅ DMA TIMERx_DMATB ѿҩ Ȃ

TIMERx_DMA ѿ ̆ ᵝ Ȃ ԋ

TIMERx_DMATB ̆ +0x4Ȃ 

5ôb0_0000̔TIMERx_CTL0  

5ôb0_0001̔TIMERx_CTL1 

é  

ӊ̔  = TIMERx_CTL0 + DMATA*4 

DMA ‖  (TIMERx_DMATB) 

Ẓ ̔0x4C 

ᵝṿ: 0x0000 0000 

(32ᵝ) 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

DMATB[15:0] 

rw 

 

ᵝ/ᵝ     

31:16 Ḡ  Ḡ ᵝṿ 

15:0 DMATB [15:0] DMA ‖ 

ҩ Ώ̆̂ +ᴰ *4̃ ῤ ᴪ  

ᴰ ᴆ ̆ ҹ 0⌠ DMATCȂ 
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ⱴ └ 0̂TIMER0_AFCTL0̃ 

Ẓ ̔0x60 

ᵝṿ̔0x0000 0001 

̂32ᵝ̃  

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ  BRK0IN0P Ḡ  

BRK0IN0E

N 

 rw  rw 

 

ᵝ/ᵝ     

31:10 Ḡ  Ḡ ᵝṿ. 

9 BRK0IN0P BREAK0 BRKIN0῀   

ᵝ ԍ BRKIN0͂ ̆ΐᵣ ᵝ BRK0Pβ̓̀ Ȃ 

0̔ BRKIN0͂Ḥ Ҍ ̂BRK0P =0̆ ῀Ḥ ᵞ ̕BRK0P =1̆ ῀Ḥ

̃ 

1̔ BRKIN0͂Ḥ ̂BRK0P =0̆ ῀Ḥ ̕BRK0P =1̆ ῀Ḥ ᵞ

̃ 

ᵝ TIMERx_CCHPPROT [1:0] =00ḱ Ȃ 

8:1 Ḡ  Ḡ ᵝṿ. 

0 BRK0IN0EN BREAK0 BRKIN0῀ᶏ  

0̔ BRKIN0͂  

1̔ BRKIN0͂ᶏ  

ᵝ TIMERx_CCHP PROT [1:0] =00ḱ Ȃ 

῀ ̂TIMERx_INSEL̃ 

Ẓ ̔0x68 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃  

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ  CI0_SEL[3:0] 

  

 

ᵝ/ᵝ     
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31:3 Ḡ  Ḡ ᵝṿ. 

3:0 CI0_SEL[3:0] TIMER0_CH0῀  

0000: 0 ῀ ⌠TIMER0_CH0 

0001: 0 ῀ ⌠IRC32 ҍTIMER16Ḡ  

0010: ҍTIMER15Ḡ ̆ 0 ῀ ⌠HXTAL/32 

0011: ҍTIMER15Ḡ ̆ ԍTIMER16 0 ῀ ⌠CKOUTSEL0 

0100: 0 ῀ ⌠CKOUTSEL1 

ῒ̔זḠ  

 (TIMERx_CFG) 

Ẓ ̔0xFC 

ᵝṿ: 0x0000 0000 

(32ᵝ) 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ  CHVSEL OUTSEL 

 rw rw 

 

ᵝ/ᵝ     

31:2 Ḡ  Ḡ ᵝṿ 

1 CHVSEL Ώ ᵝ 

ᵝ ᴆΏ 1 0Ȃ 

1̔ Ώ῀ ṿҍ ╠ṿ ̆Ώ῀ ᵬ  

0̔  

0 OUTSEL ₮ṿ ᵝ 

ᵝ ᴆΏ 1 0Ȃ 

1̔ POENᵝҍ IOSᵝ ҹ 0̆↕ ₮  

0̔  
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15. ̂USART̃ 

 ׃ .15.1

 / ̂USART̃ ᶫԅѿҩ Ḃ ұ ֜ Ȃ ץ

ῃ ̆ ᴰ ȂUSART ᶫԅ ̆

UCLK̂PCLK̆CK_SYS̆LXTAL IRC48MDIV_PER̃ № ֟ USART

Ȃ 

USARTҌֽ ‰ ̆ ԅѿ֓ῒז ұ ֜ ̆

̆SIR̆ ̆LIN̆ ץ Ȃ Ḥ ᴆ

ᵬ̂CTS / RTS̃Ȃ LSB׆ MSB ᴰ Ȃ ᵝ TX / RX ץ

Ȃ 

USART DMAⱳ ץ̆ ḤȂ 

15.2. Һ  

Â NRZ‰ Ȃ 

Â ῃ ḤȂ 

Â ḤȂ 

Â FIFOⱳ Ȃ 

Â ̔ 

͠ ԑҹ ῏ PCLK ԍPCLK USART Ȃ 

͠ Ҍᶭ UCLK Ȃ 

Â ֟ ̆ ҹ48MHz̆ ҹ8̆ 6Mbits/sȂ 

Â ῃ ұ ̔ 

͠ ᵝ̂8 9β ̃ᵞᵝ ᵝ ╠Ȃ 

͠ Ẽ ᵝ̆ ᵝ̆ ᵝ Ȃ 

͠ ֟ 0.5̆1̆ 1.5 2ҩẢ ᵝȂ 

Â ԑ Tx / Rx Ȃ 

Â Ȃ 

Â ᴆModem ᵬ̂CTS / RTS̃ RS485ꜚ ᶏ Ȃ 

Â ḤDMA ‖ Ȃ 

Â №≢ᶏ Ȃ 

Â Ẽ ᵝ └̔ 

͠ Ẽ ᵝȂ 

͠ Ẽ ᵝȂ 

Â LIN ֟ Ȃ 

Â ̂IrDAȂ̃ 

Â ᴰ ץ ҹ ᴰ ₮ Ȃ 

Â Ὶ ISO7816-3 ̔ 

͠ ̂T=0̃Ȃ 



                                                            GD32C2x1Ύ 

386 
 

͠ ̂T=1̃Ȃ 

͠ Ȃ 

Â Ḥ̔ 

͠ Ҍ ̆↕ ῀ Ȃ 

׆ ͠ Ȃ 

Â ModBusḤ̔ 

͠ ⱳ Ȃ 

͠ CR/LF ≢Ȃ 

Â ׆ ̔ 

͠ ‰ RBNEҬ Ȃ 

͠ WUFҬ Ȃ 

Â ̔ 

͠ ᴰ ̔ ‖ Ҍҹ ̂RBNẼ̆ FIFÔRFF̃̆ ‖ ҹ

̂TBẼ̆ ᴰ ̂TC̃Ȃ 

͠ ̔ ̂ORERR̃̆ ̂NERR̃̆

̂FERR̃̆ Ẽ ̂PERR̃Ȃ 

͠ ᴆ ᵬ ̔CTS ̂CTSF̃Ȃ 

͠ LIN ̔LIN ̂LBDF̃Ȃ 

͠ Ḥ ̔IDLE ̂IDLEFȂ̃ 

͠ ModBusḤ ̔  / ̂AMF̃̆ ̂RTF̃Ȃ 

͠ ̔ ̂EBF̃ ̂RTF̃Ȃ 

׆ ͠ Ȃ 

͠ Ҭ ᶏ ̆ ֓Ԋᴆ ᴪ Ҭ Ȃ 

USART0ῃ ҉ ⱳ ̆ᵖ USART1/USART2 ԅ҉ ׃ №ⱳ ̆Ҋ

֓ⱳ USART1/USART2Ҭ ̔ 

Â FIFOⱳ Ȃ 

Â  

Â IrDA SIR ENDEC 

Â LIN  

Â ׆  

Â Ҭ  

Â ModBusḤ 

15.3. ⱳ  

USART 15-1. USART ҬҺ ׆ ⌠ῒז Ȃ 

15-1. USART  

   

RX ῀  

TX 

₮ 

I/Ô  /  

̃ 

Ȃ USARTᶏ ̆

̆ ҹ  
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nCTS ῀ ᴆ ᶏ Ḥ  

nRTS / CK ₮ 
ᴆ Ḥ  /  

ԍ Ḥ ұ Ḥ  

15-1. USARTῤ  

CPU/DMA

RW

IrDA

TX

SW_RX

RX

CK └

ᵝ

ᵝ

USART └

nRTS/CK

└

ᴆ
nCTS

└

USART 

ᾝ

Ḡ №

USART USARTҬ └

/USARTDIV

/8*(2-
OVSMOD)

USART

UCLK

Ώ ‖ ‖

 FiFO

 

15.3.1. USART  

USART ԍ ᵝ̆ ԍẢ ᵝȂUSART_CTL0ҬWLβ ץ Ȃ

USART_CTL0ҬPCENβ ̆ ѿҩ ᵝ ץ ᵬ ᵝȂ WLβ ҹ0̆ ҂ᵝ

ҹ ᵝȂ WLβ 1̆ ῇᵝҹ ᵝȂUSART_CTL0ҬPMβ ԍ ᵝ

Ȃ 

15-2. USART̂8 ᵝ 1Ả ᵝ̃ 

Stop

 

ᵝ
bit4 bit5 bit6 bit7bit0 bit1 bit2 bit3 ᵝ

ᵝ

Ả ᵝ
ᵝ

ᵝ

 

Ҭ̆Ả ᵝ ץ USART_CTL1ҬSTB[1:0]ᵝ Ҭ Ȃ 
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15-2. Ả ᵝ  

STB[1:0] Ả ᵝ ̂ᵝ̃ ⱳ  

00 1 ṿ 

01 0.5  

10 2 ‰USART  

11 1.5  

ѿҩ Ҭ̆ ᵝ ҹ1Ȃ ҍ USART Ȃ 

Ả ᵝ ҩᵞ ҹҬ ȂUSART ᴰ UCLK ̆

ץ̆ ῍ ‗ Ȃ 

15.3.2.  

№ ѿҩ16β ̆ 12β № 4β №Ȃ ᶏ

ң № ṿ Ȃ ԍΐ № № ̆ ᶏUSART

֟ ‰ Ȃ 

№ ̂USARTDIṼҍ ΐ Ҋ῏ ̔ 

16̆Ὲ ҹ̔ 

USARTDIV= 
UCLK

16ĬBaud Rate
                          ̂15-1̃  

8̆ Ὲ ҹ̔ 

USARTDIV= 
UCLK

8ĬBaud Rate
                          ̂15-2̃  

̔ USART0 Ȃ ԍUSART1 USART2̆UCLKֽҹPCLKȂ 

ᶛ ̆ 16̔ 

1. USART_BAUD ṿ ⌠USARTDIV̔ 

Ẋ USART_BAUD=0x21D̆↕INTDIV=33̂0x21̆̃FRADIV=13̂0xD̃Ȃ 

UASRTDIV=33+13/16=33.81Ȃ 

2. USARTDIV⌠USART_BAUD ṿ̔ 

Ẋ UASRTDIV=30.37̆INTDIV=30̂0x1ẼȂ 

16*0.37=5.92̆ 6̆  FRADIV=6̂0x6̃Ȃץ

USART_BAUD=0x1E6Ȃ 

̔ FRADIV=16̂ ₮̃̆ ↕ ᵝ ⱴ⌠ №Ȃ 

15.3.3. USART  

USART_CTL0 ᶏ ᵝ̂TEÑ ᵝ̆ ‖ Ҍҹ ̆

ᴪ TX ȂTX ץ USART_CTL1ҬTINVβ Ȃ

‖ CK ₮Ȃ 
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TENᵝ ᴪ ₮ѿҩ ȂTENβ Ҭ Ҍ ץ ᵝ Ȃ 

҉ T̆BE ҹ Ȃ USART_STATҬTBEᵝ ̆ ץ Ҍ ╠

ѿҩ ’ҊΏ῀USART_TDATAȂ Ώ῀USART_TDATĂTBEβ

0Ȃ USART_TDATA͂ ᵝ ̆ ᵝ ᴆ 1Ȃ ѿҩ

Ώ῀USART_TDATĂ ᾢ ῀ ‖ ̆ ╠

ᴰ ⌠ ᵝ ҬȂ Ώ῀USART_TDATĂ

̆TBEβ ᵝ̆ ┴ᴰ ⌠ ᵝ Ȃ 

Ẋ ѿ ₮ ̆ ғTBEβ ᵝ̆ ӇUSART_STATҬTCβ

1Ȃ USART_CTL0Ҭ Ҭ ᶏ ᵝ̂TCIẼҹ1̆ ᴪ֟ Ҭ Ȃ 

15-3. USART ₮ԅUSART Ȃ ᴆ ᵬ Ҋץ ̔ 

1. USART_CTL0 WL ̕ 

2. USART_CTL1ҬΏSTB[1:0]ᵝ Ả ᵝ ̕ 

3. ԅ Ḥ ̆ USART_CTL2Ҭᶏ DMÂDENTβ̃̕ 

4. USART_BAUDҬ ̕ 

5. USART_CTL0Ҭ ᵝUENβ̆ᶏ USART̕ 

6. USART_CTL0Ҭ TENβ̕ 

7. TBEᵝ̕ 

8. USART_TDATAΏ ̕ 

9. DMAᶏ ̆ ѿҩ 7-8̕  

10. TC=1̆ Ȃ 

15-3. USART  

DMA

ᴆΏdata0⌠
USART_TDATA 

ᴆ ᵝ

DMA

ᴆΏdata1⌠
USART_TDATA 

DMA

ᴆΏdata2⌠
USART_TDATA 

ᴆ ᵝ ᴆ ᵝ

USART_TDATA 

TBE

TEN

TX pin

0 1 2

data0 data1 data2

ᴆ ᵝ

ᴆ

TC  

USART ῀ᵞⱳ ӊ╠̆ TC ᵝȂ USART_INTCTCC

ᵝ 1 ץ TCβ Ȃ 

SBKCMDβ ̆ᴪ ѿҩ ̆ ̆SBKCMD 0Ȃ 

15.3.4. USART  

҉ ̆ Ҋץ ᶏ USART ̔ 

1. ΏUSART_CTL0 WLβ ̕ 

2. USART_CTL1ҬΏSTB[1:0]ᵝ Ả ᵝ ̕ 

3. ԅ Ḥ ̆ USART_CTL2Ҭᶏ DMÂDENRβ̃ ̕ 
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4. USART_BAUDҬ ̕ 

5. USART_CTL0Ҭ ᵝUENβ̆ᶏ USART̕ 

6. USART_CTL0Ҭ RENβȂ 

ᶏ ⌠ѿҩ ‖Ḃ Ȃ ѿҩ Ҭᴪ

̆ Ẽ ̆ Ȃ 

⌠ѿҩ ̆USART_STATҬ RBNEβ ̆ ԅUSART_CTL0

Ҭ Ҭ ᶏ ᵝRBNEIĔ ᴪ֟ Ҭ Ȃ USART_STATҬ ץ

Ȃ 

ᴆ ץ USART_RDATA DMA ⌠ ȂҌ

DMĂ USART_RDATA ѿҩ ᵬ ץ RBNEβȂ 

Ҭ̆ ᶏ RENβ̆Ҍ ╠ ᴪҡ Ȃ 

’Ҋ̆ ҈ҩ ṿ ᵀ ᵝ ṿȂ 8Ṑ ̆

3ȁ4ȁ5ҩ ̕ 16Ṑ ̆ 7ȁ8ȁ9ҩ Ȃ 3ҩ

Ҭ 2ҩ 3ҩҹ0̆ ᵝ ҹ0̆ ↕ҹ1Ȃ 3ҩ Ҭ ѿҩ ṿҍῒזң

ҩҌ ̆Ҍ ᵝ̆ ᵝ̆ Ẽ ᵝ Ả ᵝ̆ ֟ ̂NERR̃Ȃ

ᶏ DMĂ ᵝUSART_CTL2ҬERRIĔ ᴪ֟ Ҭ Ȃ USART_CTL2Ҭ

ᵝOSB̆ ֽ ѿҩ ᵀ ѿҩ ᵝ ṿȂ ’Ҋ Ҍᴪ ⌠

Ȃ 

15-4. ѿҩ ᵝ̂OSB=0̃ 
0 1 2 3 4 5 6 7

0 2 4 6 8 1
0

1
2

1
41 3 5 7 9 1
1

1
3

1
5

ѿҩ ᵝ

ᵝ

ᵝ

8Ṑ

16Ṑ

RX

 

ᵝUSART_CTL0Ҭ PCENβᶏ Ẽ ⱳ ̆ ѿҩ

Ẽ ṿ̆ ῒҍ ⌠ Ẽ ᵝ Ȃ Ҍ ŬSART_STAT

ҬPERR ᵝȂ ᵝԅUSART_CTL0Ҭ PERRIEᵝ̆ ֟ Ҭ Ȃ 

Ả ᵝᴰ ҬRX ҹ0̆ ֟ ̆USART_STATҬFERRβ Ȃ

ᶏ DMA ᵝUSART_CTL2ҬERRIEᵝ̆ ֟ Ҭ Ȃ Ả ᵝ ̆ ץ

Ҋ₃ ̔ 

͠ 0.5ҩẢ ᵝ̔0.5ҩẢ ᵝ ̆Ả ᵝҌ  

͠ 1ҩẢ ᵝ̔1ҩẢ ᵝ ̆ Ả ᵝ Ҭ  

͠ 1.5ҩẢ ᵝ̔1.5ҩẢ ᵝ ̆1.5ҩẢ ᵝ ҹңҩ№ץ №̔0.5ҩẢ ᵝ №Ҍ

1ҩẢ ᵝ Ҭ  

͠ 2ҩẢ ᵝ̔2ҩẢ ᵝ ̆ ѿҩẢ ᵝ ⌠ ̆ ᵝ̆↕
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ԋҩẢ ᵝҌ Ȃ ѿҩẢ ᵝ ⌠ ↕̆ ԋҩẢ

ᵝ Ȃ 

⌠ѿ ̆ RBNEβ ̆ Ҍᴪ Ữ ‖ ҬȂ

USART_STAT Ҭ ₮ ᵝORERR ᵝȂ ᶏ DMA ᵝ

USART_CTL2 ҬERRIEᵝ ᵝRBNEIĔ ֟ Ҭ Ȃ 

ѿҩ Ҭ̆NERRȁPERRȁFERRȁORERR №≢ RBNE ᵝȂ

ᶏ DMĂ ᴆ RBNEҬ NERRȁPERRȁFERR ORERRβ ֟ Ȃ 

15.3.5. DMA ‖  

ҹ⁞ ̆ ץ DMA ‖ ‖ Ȃ ᵝUSART_CTL2

ҬDENTβ ᶏץ DMA ̆ ᵝUSART_CTL2ҬDENRβ ᶏץ DMA Ȃ 

DMA ԍ USART ̆DMA ׆ ῤ SRAMD ⌠ USART ‖ Ȃ

15-5. DMA USART Ȃ 

15-5. DMA USART  

 USART_TDATA ҹ 

DMA

ῤSRAM ҹ

DMA

ᴰ ҹDMA ᴰ

DMAῒז ̆Ҭ ᶏ ̆ᴨᾢ

 

USART_STATҬTC 0 

ᶏ ԍUSART DMA

TC ᵝ

 

ᴰ ̆USART_STATҬTCβ 1Ȃ USART_CTL0Ҭ

TCIEβ̆ ֟ Ҭ Ȃ 
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DMA ԍUSART D̆MA ׆ ‖ ᴰ ⌠ ῤSRAMȂ

15-6. DMA USART Ȃ USART_CTL2

ҬERRIEβ 1̆ USART_STATҬ ᵝ̂ FERRȁORERRNERR̃

ᵝ ֟ Ҭ Ȃ 

15-6. DMA USART  

USART_RDATA ҹ 

DMA

ῤSRAM ҹ

DMA

ᴰ ҹDMA ᴰ

DMAῒז ̆Ҭ ᶏ ̆ᴨᾢ

ᶏ ԍUSART DMA

 

USART ⌠ ⌠ԅDMAD ̆DMA ֟ ᴰ Ҭ Ȃ 

15.3.6. ᴆ └ 

ᴆ └ⱳ nCTSnRTS Ȃ USART_CTL2ҬRTSENβ 1

ᶏ RTS ̆ USART_CTL2ҬCTSENβ 1 ᶏ CTS Ȃ 

15-7. ңҩUSARTӊ ᴆ └ 

USART 1

TX

RX

USART 2

RX

TX

TX RX

nCTS nRTS

RX TX

nRTS nCTS
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RTS  

USART ₮nRTS̆ ԍ ‖ Ȃ ѿ n̆RTS

̆ ҹԅ Ҋѿ Ȃ ‖ ̆nRTSḠ Ȃ 

CTS  

USART nCTS͂ ‗ ץ Ȃ USART_STATҬ

TBEβ 0ғnCTSҹᵞ ̆ Ȃ ̆ nCTSḤ ҹ ̆

ᴪ ╠ Ả Ȃ 

15-8. ᴆ └ 

nCTS

RX

nRTS

RTS

CTS

TX
ᵝ  2 ᵝ  3Ả

ᵝ

Ả

ᵝ
 1 Ả ᵝ

ᵝ 1 ᵝ 2Ả
ᵝ

Ả

ᵝ

USART_TDATA  2  3

 

RS485ꜚ ᶏ  

ꜚᶏ ⱳ USART_CTL2└ DEMβ Ȃ ᾛ DÊDriver 

EnableḤ̃ └Ȃ ╠ ꜚᶏ Ḥ ѿҩ ᵝӊ

Ȃ ҩ ץ USART_CTL0└ DEA[4:0]ᵝ Ҭ Ȃ ѿҩ

Ḥ ѿҩ Ả ᵝҍ DEḤ ӊ Ȃ ҩ ץ USART_CTL0

└ DED[4:0]ᵝ Ҭ ȂDEḤ ץ USART_CTL2└

DEPβ Ȃ 

15.3.7. Ḥ 

ḤҬ̆ ҩUSART ѿҩ Ȃ ԍѿҩ ̆ RX

̆ ѿ Ȃҹ⁞ ̆ ᴆ ץ USART_CMD Ҭ

MMCMDβ 1ᶏUSART͂ Ȃ 

USARTԍ ̆ ᵝ Ҍᴪ ᵝȂ ̆USARTץ ᴆ

Ҋңץ Ҭ ѿ ̔ Ȃ 

ᶏ USARTȂ RWUβ ҹ0̆ RX ⌠ ̆

USART_STATҬ IDLEFᵝᴪ ᵝȂ RWUβ ᵝ̆RX ⌠ ̆ ᴆ

ᴪ RWU ׆̆ ₮ ̆ ̆USART_STATҬIDLEF

ᵝҌᴪ 1Ȃ 

USART_CTL0ҬWM ᵝ̆ ᵝᴪ ҹ ᵝȂ ᵝҹ

1̆ ҹ Ȃ ᵝ 0̆ ҹ Ȃ
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ᵞ4β ᵞ7β ҍUSART_CTL1Ҭ ADDRβ ̆ ᴆᴪ RWU ̆ ₮

Ȃ ⌠ USART R̆BNE ᵝȂ USART_STATҬ׆ץ

Ȃ ᵞ4β ᵞ7β ҍUSART_CTL1Ҭ ADDRβҌ ̆ ᴆᴪ ᵝ

RWU ꜚ ῀ Ȃ ’Ҋ̆RBNEҌᴪ ᵝȂ 

USART_CTL0ҬPCENβ ᵝ̆ ᵝ ҹ ᵝ ῒ̆ᵩᵝ ҹ

ᵝȂ ADDMβ ᵝ̆ғ ҹ7β ̆ῒҬ ᵞ 6β ҍADDR[5:0]Ȃ

ADDMβ ᵝ̆ғ ҹ9β ̆ῒҬᵞ8β ҍADDR[7:0] Ȃ 

15.3.8. LIN  

USART_CTL1 LMENᵝ ᶏ ԑ Ȃ LIN Ҋ̆

USART_CTL1ҬCKEN̆STB[1:0]USART_CTL2SCEN̆HDEN̆IRENβ

0Ȃ 

ѿҩ ̆LIN ҍ Ȃ ᵝ ҹ8ȂѿҩẢ

ᵝ 13ҩ0ҹ Ȃ 

ⱳ ῃ ԍ USART Ȃ ̆ ץ Ҋ Ӟ̆ ץ

ᴰ ҬȂUSART_CTL1ҬLBLENβץ Ȃ RX

⌠ ԍ ԍҍ 0̂ LBLEN=0̆10ҩ0̕ LBLEN=1̆11ҩ0̃̆

USART_STATҬLBDFβ Ȃ USART_CTL1ҬLBDIEᵝ̆ ֟ Ҭ Ȃ 

15-9. Ҋ ̆ Ҋ̆USART ᴪ

⌠ѿҩῃ0 ̆ FERRᵝȂ 

15-9. Ҋ  

0 1 2

1 ҩ

USART_RDATA 0 1 00000000 2

FERR

RX pin

LBDF  

15-10. ᴰ Ҭ ̆ ᴰ Ҭ̆ ╠ᴰ

̆FERRᵝȂ 

15-10. ᴰ Ҭ  

0 2

USART_RDATA 0 1 2

FERR

RX pin

LBDF

1ҩ

1

 

15.3.9. Ḥ  

USART Һ Ҋ ῃ ұ Ḥ̆ ץ ᵝUSART_CTL1CKENβ ᶏ

Ȃ Ҋ ŬSART_CTL1LMENUSART_CTL2SCEN̆HDEN̆IRENβ

0ȂCK ᵬҹUSART ₮ֽ̆ TENβ ᶏ ̆ Ȃ ᵝ
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Ả ᵝᴰ ̆Ҍᴪ׆CK ₮ ‖ȂUSART_CTL1CLENβ ‗ ᵞ

ᵝ̂ ᵝ̃ Ḥ ₮Ȃ Ҭ̆ӞҌᴪ

Ḥ ֟ ȂUSART_CTL1CPHβ ‗ ѿҩ ԋҩ

ȂUSART_CTL1CPLβ ‗ USART Ҋ̆

Ȃ 

CK ₮ USART_CTL1ҬCPL̆CPH̆CLENβ‗ Ȃ ᴆֽ USART

̂UEN=0̃ ץ ױ ṿȂ 

ҍ Ȃ Ҋ ̆ ᴋᵥ Ȃ 

15-11. Ҋ USARTɒ  

USART

̂Һ ̃

RX

TX

CK

׆̂ ̃

῀

῀

₮

 

15-12. 8-bit USART Ḥ ̂CLEN=1̃ 

 CK pin(CPL=1,  CPH=0)

 CK pin (CPL=0,  CPH=1)

 CK pin (CPL=1,  CPH=1)

Һ ₮

Һ ῀

̂8ᵝ̃

ᵝ Ả
ᵝ

bit4 bit5 bit6 bit7bit0 bit1 bit2 bit3

bit4 bit5 bit6 bit7bit0 bit1 bit2 bit3

 CK pin (CPL=0,  CPH=0)

 

15.3.10. ұ ̂IrDA SIR̃ ⱳ  

ұ ⱳ ᵝUSART_CTL2ҬIRENᶏ Ȃ IrDA Ҋ̆

USART_CTL1 LMEN̆STB[1:0]̆CKENβ USART_CTL2 HDEN̆SCEN

ᵝ 0Ȃ 

IrDAҊ̆USART SIR └̆ └ Ḥ LED

̆ USART Ȃ ԍ ̆ ԍ115200Ȃ 



                                                            GD32C2x1Ύ 

396 
 

15-13. IrDA SIR ENDEC 

‰
USART

SIR 

TX

RX

TX pin

RX pin

IREN

1

0

0

1

LED

ῤ

 

IrDAҊ̆TX ҍRX Ҍ ȂTX ҹᵞ ̆RX ҹ Ȃ

IrDA Ḡ ף ó1ô̆ ᾣ ‖̂RTZḤ ף̃ ó0ôȂῒ ‖

ѿҩᵝ 3/16ȂIrDA ⌠ ԍ1ҩPSC ‖Ȃ ‖ ԍ1p

ԍ2ṐPSC ̆IrDA↕ ⌠Ȃ 

ԍIrDAѿ ̆ IrDA SIR ENDECҬ̆ Ҍ Ȃ 

15-14. IrDA└ 

tx 

frame
Ả ᵝ

ᵝ
10 0 00001 11 1

Ả ᵝ
ᵝ 1 0 1111 00000

TX pin

rx 

frame

RX pin

 

USART_CTL2ҬIRLPβ ᶏSIRץ ᵬ ᵞⱳ ҊȂ

PCLK№ ⌠ ᵞ ꜚȂ№ USART_GP ҬPSC[7:0]ᵝ ȂTX

‖ ҹᵞⱳץ 3ṐȂ ᵬ ҍ IrDA Ȃ 

15.3.11. Ḥ  

USART_CTL2 HDENβ̆ ᶏץ Ȃ Ḥ Ҋ̆

USART_CTL1 LMEN̆CKENβ USART_CTL2 SCEN̆IRENβ Ȃ 

Ҋֽ ḤȂTX RX ῤ׆ ⌠ѿ R̆X ҌῬᶏ ȂTX

ҹ ̆ Ḥ‖ ᴆ Ȃ 
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15.3.12. ̂ISO7816-3̃  

ѿ Ḥ ̆ ISO7816-3 Ȃ ̂T=0̃ ̂T=1̃Ȃ

USART_CTL2 SCENβ 1̆ ᶏ Ȃ Ҋ ŬSART_CTL1

LMENβ USART_CTL2HDEN̆IRENβ 0Ȃ 

CKENβ ᵝ̆USART ᶫѿҩ Ȃ №ץ ԍῒז Ȃ 

Ҋ ҹ̔1 ᵝ+9 ᵝ̂ 1ҩ Ẽ ᵝ̃+1.5Ả ᵝȂ 

ѿ Ḥ Ȃ ҍ T̆X ̆

ҩ ᴪҍ ꜚ ѿ Ȃ 

15-15. ISO7816-3  

0 1 2 3 4 5 6 7

0 1 2 3 4 5 6 7

0.5 bit 1 bit

S

S

ISO 7816-3

ISO 7816-3

P

P

 

̂T=0̃ 

ԍ ᵬ Ҋ ׆̆ ᵝ ⌠TX ᴰ ԅ ҩ

̆ ғTC ᵝ USART_GP GUAT[7:0] ѿ Ȃ

Ҋ̆ ѿ Ả ᵝӊ ̆ῤ Ḡ ̆GUAT[7:0]ṿ

ҹISO7816-3 CGT⁞12Ȃ Ḡ ҉ TC └ ᵞ̆

⌠ ṿ ̆TC ᵝȂ 

USART ̆ ⌠ Ẽ T̆X Ả ᵝ ѿҩᵝ ῤ ᵞ̆

ѿҩNACKḤ Ȃ ̆USARTᴪ ꜚ SCRTNUMȂ ╠

ᴪ ῀2.5β Ȃ ѿ ̆TCᴪ ᵝȂ ׅ

⌠NACKḤ ŬSARTᴪẢ ̆ ᵝȂUSARTҌᴪ NACKḤ ᵬҹ

ᵝȂ 

USART ̆ ╠ ⌠ ̆TX Ả ᵝ ѿҩᵝ

ῤᴪ ᵞȂ ᴪ ⌠NACKḤ Ȃ ᴪ֟ ѿҩ Ȃ ⌠

R̆BNEҬ DMA Ҍᴪ Ȃ ̆ Ȃ

̂ ҩ ΐᵣṿ SCRTNUMᵝ ̃̆ ⌠ ׅ

̆USARTẢ NACKḤ ҩ ҹ Ẽ Ȃ USART_CTL2

Ҭ NKENβ ᶏץ NACKḤ Ȃ 

ҊҌ Ȃ 

̂T=1̃ 

T=1̂ ̃Ҋ̆USART_CTL2 NKENβ ῏ Ȃ 
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׆ ̆ ᴆ USART_RT RT[23:0]β BWT̂

̃-11ṿ̆ RBNEIEβȂ ⌠ԅ ҩ ̆ ׆ ⌠ ̆

Ҭ Ȃ ӊ╠ ⌠ԅ ѿҩ ̆↕ᴪ RBNEҬ Ȃ Ҋ̆ DMA׆

̆Ӟ ѿҩ Ῥ ᶏ DMAȂ 

⌠ ѿҩ ӊ ̂RBNEҬ ̃ USART_RT ҹCWT̂ ̃

-11ӊ ҩṿ̂ ҩ ץ ᵬҹ ᵝ̃̆ ҹԅ ꜚ ңҩ ӊ

Ȃ ╠ѿҩ ⌠ CWT ӊ ̆

USARTᴪ RTF ᴆ̆ RTIEᵝ ̆ᴪ Ҭ Ȃ 

USARTѿҩ ⌠ ̆ ҩ USART Ṝ ꜚ

0̂ TBE=0Ȃ̃ ҩ Ḥ ᵝԍ ₮ ҈ҩ ̂ № Ȃ̃ ҩṿ Ώ

῀USART_RT BL[7:0]Ȃ ᶏ DMA ̆ ӊ╠̆ ҩ

ҹ ṿ̂0x0̃Ȃҹԅ ⌠ ҩṿ̆ ⌠ ҩ ̆ᴪ ѿҩҬ Ȃ ᴆ ׆ץ

‖ ҈ҩ ᵬҹ Ȃ 

Ҭ ꜚ ̆ ץ ᴆ ₮ Ạ BLṿ ⌠Ȃp

ӊ╠ B̆L̂0xFF̃ץ ҹ ṿȂ ṿ↕ ⌠ ҈ҩ Ώ⌠

ҬȂ 

ҩ ̂ ̆ Ḥ ̃ ԍBL+4Ȃ EBF Ҭ

ᴆ̂ EBIEβ 1 Ȃ̃ ₮ ̆ ᴪ ѿҩRTҬ Ȃ 

 

ӈԅң ̔ Ȃ 

׆̆ ᵞᵝ ᴰ ̆TX ף ó1ô̆Ẽ Ȃ

’Ҋ̆MSBFβ DINVβ ҹ0̂ ṿ Ȃ̃ 

׆̆ ᵝ ᴰ ̆TX ᵞ ף ó1ô̆Ẽ Ȃ

’Ҋ̆MSBFβ DINVβ ҹ1Ȃ 

15.3.13. ModBusḤ 

ⱳ ̆USARTʟ ModBus / RTUModBus / ASCII Ȃ 

ModBus / RTU Ҋ̆ ѿҩ 2ҩ ≢ Ȃ ҩⱳ

ѿҩ ⱳ Ȃ 

ҹԅ ̆ ᵝUSART_CTL1 RTENβ USART_CTL0 RTIE

ᵝȂUSART_RT ҍ2ҩ ṿȂ ѿҩẢ ᵝ ̆

̆ ֟ ѿҩҬ ̆ ᴆ ╠ Ȃ 

ModBus / ASCIIҊ̆ ҹ ѿҩ ̂CR / LF̃ұȂUSART

└ ҩⱳ Ȃΐᵣ LF ASCII ⌠ADDR Ҭ

̂AMIE=1̃ Ȃ ᴆ ⌠LF ץ DMA Ҭ ⌠CR / LF ⌠ Ȃ 
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15.3.14. FIFO 

USART_RFCS RFENᵝᶏ FIFŎ ץ ᾧ CPU

RBNEҬ ̆ Ȃ FIFO Ữ 5 Ȃ FIFŎ

RFFINTᵝ ᵝȂ RFFIEᵝ̆ ֟ Ҭ Ȃ 

15-16. USARTFIFO  

Rx ᵝ

Rx

FIFO 0

FIFO 1

   Rx FIFO EN

Rx ‖DMA

FIFO 2

FIFO 3

 

ᴆ RBNEҬ ‖ ̆ ̆RBNEIEᵝ 0Ȃ

₮ ̆RBNEIEᵝ ᵝȂ ₮ ╠̆PERR̆NERR̆FERR̆EBF

0Ȃ 

Deepsleep׆ .15.3.15  

‰RBNEҬ WUMҬ USART׆ MCUȂ 

UESMβ 1 ғUSART ҹIRC48MDIV_PERLXTAL̂  

1̂ RCU_CFG1̃̃Ȃ 

ᶏ RBNE‰Ҭ ̆ ῀ ╠ RBNEIEᵝ ᵝȂ 

ᶏ WUIEҬ ̆WUIEҬ ץ WUMβ Ȃ 

῀ ╠̆ DMAȂ ῀ ╠̆ ᴆ USART

ᴰ Ȃ ץ USART_STATҬ BSY ∞ ȂREAβ ץ

ḠUSARTᶏ Ȃ 

⌠ Ԋᴆ ̆ MCU ᵬ ̆WUF ᵝ ᴆ

1̆ ғ WUIE ᵝ ’Ҋ̆ ѿҩ Ҭ Ȃ 

15.3.16. USARTҬ  

USARTҬ Ԋᴆ 15-3. USARTҬ ̔ 

15-3. USARTҬ  

Ҭ Ԋᴆ Ԋᴆ  ᶏ └ᵝ 

 TBE TBEIE 
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Ҭ Ԋᴆ Ԋᴆ  ᶏ └ᵝ 

CTS  CTSF CTSIE 

 TC TCIE 

⌠ ץ  RBNE 
RBNEIE 

⌠  ORERR 

FIFO  RFFINT RFFIE 

⌠  IDLEF IDLEIE 

Ẽ  PERR PERRIE 

LIN Ҋ̆ ⌠  LBDF LBDIE 

DMA ᶏ ̆

̂ ȁ ₮ ȁ

̃ 

NERR ORERR FERR ERRIE 

 AMF AMIE 

 RTF RTIE 

 EBF EBIE 

Deepsleep׆  WUF WUIE 

Ҭ └ ӊ╠̆ Ҭ Ԋᴆ ῏ Ȃ ᴋᵥ ṜUSART

└ ֟ ѿҩҬ ȂҌ ᴆ ץ ѿҩҬ Ⱶ ҩҬ ԊᴆȂ 
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15-17. USARTҬ  

IDLEF

IDLEIE

RBNE

RBNEIE

ORERR

RBNEIE

PERR

PERRIE

WUF

WUIE

LBDF

LBDIE

AMF

AMIE

RTF

RTIE

EBF

EBIE

FERR

NERR

ORERR ERRIE OR

TC

TCIE

TBE

TBEIE

CTSF

CTSIE

USART_INT

RFFINT

RFFIE
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15.4. USART  

USART0 ̔0x4001 3800 

USART1 ̔0x4000 4400 

USART2 ̔0x4000 4800 

15.4.1. USART└ 0̂ USART_CTL0̃ 

Ẓ ̔0x00 

ᵝṿ̔0x0000 0000 

̂32β̃  

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  EBIE RTIE DEA[4:0] DED[4:0] 

 rw rw rw rw 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

OVSMOD AMIE MEN WL WM PCEN PM PERRIE TBEIE TCIE RBNEIE IDLEIE TEN REN UESM UEN 

rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw 

 

ᵝ/ᵝ    

31:28 Ḡ  Ḡ ᵝṿȂ 

27 EBIE Ҭ ᶏ  

0̔Ҭ  

1̔Ҭ ᶏ  

USART1 USART2Ҭ̆ ᵝḠ Ȃ 

26 RTIE Ҭ ᶏ  

0̔Ҭ  

1̔Ҭ ᶏ  

USART1 USART2Ҭ̆ ᵝḠ Ȃ 

25:21 DEA[4:0] ꜚᶏ ᵝ  

֓ ӈDÊ ꜚᶏ ̃Ḥ ᵝҍ ѿҩ ᵝӊ

Ȃ ץ ҹ ᵝ̂1/8 1/16ᵝ ̃̆ ץ OVSMODᵝ Ȃ 

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

20:16 DED[4:0] ꜚᶏ ᵞ  

֓ᵝ ӈѿҩ Ḥ ѿҩ Ả ᵝҍ ᵞDÊ ꜚᶏ ̃Ḥ ӊ

Ȃ ץ ҹ ᵝ̂1/8 1/16ᵝ ̃̆ ץ OVSMODᵝ

Ȃ 

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

15 OVSMOD  

0̔16Ṑ  

1̔8Ṑ  

LIN, IrDA ̆ ᵝḠ 0Ȃ 
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USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

14 AMIE ADDR Ҭ ᶏ  

0̔ADDR Ҭ  

1̔ADDR Ҭ ᶏ  

13 MEN ᶏ  

0̔  

1̔ ᶏ  

12 WL   

0̔8 ᵝ 

1̔9 ᵝ 

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

11 WM ׆  

0̔  

1̔  

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

10 PCEN └ᶏ  

0̔ └  

1̔ └ ᶏ  

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

9 PM  

0̔Ẽ  

1̔  

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

8 PERRIE Ҭ ᶏ  

0̔ Ҭ  

1̔ USART_STAT PERRᵝ ᵝ ̆ Ҭ Ȃ 

7 TBEIE Ҭ ᶏ  

0̔Ҭ  

1̔ USART_STAT TBEᵝ ᵝ ̆ Ҭ Ȃ 

6 TCIE Ҭ ᶏ  

ᵝ 1̆USART_STAT ҬTC ᵝ ֟ Ҭ Ȃ 

0̔ Ҭ  

1̔ Ҭ ᶏ  

5 RBNEIE ‖ Ҭ Ҭ ᶏ  

0̔ ‖ Ҭ Ҭ  

1̔ USART_STAT ORERR RBNEᵝ ᵝ ̆ Ҭ Ȃ 

4 IDLEIE IDLE Ҭ ᶏ  

0̔IDLE Ҭ  
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1̔ USART_STAT IDLEFᵝ ᵝ ̆ Ҭ Ȃ 

3 TEN ᶏ  

0̔ ῏  

1̔  

2 REN ᶏ  

0̔ ῏  

1̔ ғ ᵝȂ 

1 UESM USART Ҋᶏ  

0̔USARTҌ ׆ MCU 

1̔USART ׆ MCUȂ ᴆ USART IRC16M

LXTALȂ 

USART1 USART2Ҭ̆ ᵝḠ Ȃ 

0 UEN USARTᶏ  

0̔USART № ₮  

1̔USART № ₮ ᶏ  

15.4.2. USART└ 1̂ USART_CTL1̃ 

Ẓ ̔0x04 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃  

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

ADDR[7:0] RTEN Ḡ  MSBF DINV TINV RINV 

rw rw  rw rw rw rw 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

STRP LMEN STB[1:0] CKEN CPL CPH CLEN Ḡ  LBDIE LBLEN ADDM Ḡ  

rw rw rw rw rw rw rw  rw rw rw  

 

ᵝ/ᵝ    

31:24 ADDR[7:0] USART  

֓ᵝ ₮USART Ȃ 

Ḥ ғ ̆ ֓ᵝ

Ȃ ⌠ ᵝҹ1 ֓ᵝ Ȃ ADDMᵝ ̆

ֽֽADDR[3:0] Ȃ 

̆ ֓ᵝӞ Ȃ ⌠ ̂8ᵝ̃ҍ

ADDR[7:0] ṿ ̆ ̆AMF ᵝȂ 

̂REN=1̃ USART̂UEN=1̃ ᶏ ̆ ᵝ Ҍ ΏȂ 

23 RTEN ᶏ  

0̔ ⱳ  

1̔ ⱳ ᶏ  
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USART1 USART2Ҭ̆ ᵝḠ Ȃ 

22:20 Ḡ  Ḡ ᵝṿȂ 

19 MSBF ᵝ ╠ 

0̔  / ̆ ᵞᵝ ╠ 

1̔  / ̆ ᵝ ╠ 

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

18 DINV ᵝ  

0̔ ᵝḤ ṿ  

1̔ ᵝḤ ṿ  

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

17 TINV TX  

0̔TX Ḥ ṿ  

1̔TX Ḥ ṿ . 

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

16 RINV RX  

0̔RX Ḥ ṿ . 

1̔RX Ḥ ṿ  

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

15 STRP ֜ TX / RX  

0̔TX RX ⱳ Ҍ ֜  

1̔TX RX ⱳ ֜   

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

14 LMEN LIN ᶏ  

0̔LIN ῏  

1̔LIN  

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

USART1 USART2Ҭ̆ ᵝḠ Ȃ 

13:12 STB[1:0] STOPᵝ  

00̔1Ả ᵝ 

01̔0.5Ả ᵝ 

10̔2Ả ᵝ 

11̔1.5Ả ᵝ 

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

11 CKEN CK ᶏ  

0̔CK  

1̔CK ᶏ  

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

10 CPL  

0̔ Ҋ̆CK Ҍ Ḡ ҹᵞ  
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1̔ Ҋ̆CK Ҍ Ḡ ҹ  

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

9 CPH ᵝ 

0̔ Ҋ̆ ҩ ѿҩ  

1̔ Ҋ̆ ԋҩ ѿҩ  

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

8 CLEN CK  

0̔ Ҋ̆ ѿᵝ̂MSB̃ ‖Ҍ ₮⌠CK  

1̔ Ҋ̆ ѿᵝ̂MSB̃ ‖ ₮⌠CK  

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

7 Ḡ  Ḡ ᵝṿȂ 

6 LBDIE LIN Ḥ Ҭ ᶏ  

0̔ Ḥ Ҭ  

1̔ USART_STAT LBDFᵝ ᵝ̆ ֟ Ҭ Ȃ 

USART1̆ ᵝḠ Ȃ 

5 LBLEN LIN  

0̔ 10ᵝ  

1̔ 11ᵝ  

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

USART1 USART2Ҭ̆ ᵝḠ  

4 ADDM  

ᵝ 4ᵝ ῃᵝ Ȃ 

0̔4ᵝ  

1̔ῃᵝ Ȃ 7ᵝ̆8ᵝ 9ᵝ Ҋ̆ №≢ 6ᵝ̆7ᵝ 8ᵝ

̂ADDR[5:0]̆ADDR[6:0] ADDR[7:0]̃ Ȃ 

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

3:0 Ḡ  Ḡ ᵝṿȂ 

15.4.3. USART└ 2̂ USART_CTL2̃ 

Ẓ ̔0x08 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃  

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  WUIE WUM[1:0] SCRTNUM[2:0] Ḡ  

 rw rw rw  

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

DEP DEM DDRE OVRD OSB CTSIE CTSEN RTSEN DENT DENR SCEN NKEN HDEN IRLP IREN ERRIE 

rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw 
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ᵝ/ᵝ    

31:23 Ḡ  Ḡ ᵝṿ 

22 WUIE ׆ Ҭ ᶏ  

׆0̔ Ҭ  

׆1̔ Ҭ ᶏ  

USART1 USART2 ᵝḠ Ȃ 

21:20 WUM[1:0] ׆  

ҩᵝ ָӇԊᴆ ץ ᵝUSART_STAT Ҭ WUF̂׆

̃ Ȃ 

00̔WUF Ṝ ᵝȂ ᵥ ADDR ADDMҬ ӈȂ 

01:Ḡ  

10̔WUF ⌠ ᵝ ᵝ 

11̔WUF ⌠RBNE ᵝ 

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

USART1 USART2 ᵝḠ Ȃ 

19:17 SCRTNUM[2:0] ꜚ  

Ҋ̆ ֓ᵝ Ȃ Ҋ̆

֟ ̂FERRᵝ ᵝ̃ӊ╠ ꜚ Ȃ 

Ҋ̆ ֟ ̂RBNEᵝ PERRᵝ ᵝ̃ӊ╠ ꜚ

Ȃ 

֓ᵝ ҹ0x0 ̆ Ҋ ֓ᵝ Ҍᴪ ꜚ Ȃ 

USART ᶏ ̂UEN=1̃ ̆ ᵝ ̆ Ả Ȃ 

USART1 USART2Ҭ̆ ᵝḠ Ȃ 

16 Ḡ  Ḡ ᵝṿȂ 

15 DEP ꜚᶏ  

0̔DEḤ  

1̔DEḤ ᵞ  

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

14 DEM ꜚᶏ  

ᶏ ᵝץ ̆ ץ DEḤ └ȂDEḤ  RTS׆

₮ Ȃ 

0̔DEⱳ  

1̔DEⱳ  

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

13 DDRE DMA 

0̔ ’Ҋ̆Ҍ DMAȂ Ҍᴪ֟ DMA ̆

ץ Ḡ Ҍᴪ ᴰ ̆ᵖ Ҋѿҩ ⌠ ᴪ ᴰ ȂRBNE

ᵝḠ ץ0 ̆ᵖ ᵝᴪ ᵝȂ ԍ

Ȃ 

1̔ ’Ҋ̆DMA ῏ Ȃ DMA ᴪ ̆ ⌠ ᵝ

0ȂRBNE ᵝᴪ ᵝȂ ᴆ ╠̆ ᾢ
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῏DMA ̂DMAR = 0̃ RBNEȂ 

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

12 OVRD ₮  

0̔ ₮ⱳ ᶏ Ȃ ⌠ ⌠ ╠ ̆ORERR

ᵝ ᵝ̆ ғ ᴪҡ Ȃ 

1̔ ₮ⱳ Ȃ ⌠ ⌠ ╠ ̆ORERR

ᵝ Ҍᴪ ᵝ̆ ᴪ USART_RDATA ╠ץ ῤ Ȃ 

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

11 OSB  

0̔҈  

1̔ѿ  

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

10 CTSIE CTSҬ ᶏ  

0̔CTSҬ  

1̔ USART_STAT CTSᵝ ᵝ ̆ᴪ֟ Ҭ Ȃ 

9 CTSEN CTSᶏ  

0̔CTS ᴆ  

1̔CTS ᴆ ᶏ  

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

8 RTSEN RTSᶏ  

0̔RTS ᴆ  

1̔RTS ᴆ ᶏ ̆ ‖ Ṝ̆ ᴪ Ҋѿҩ Ȃ 

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

7 DENT DMA ᶏ  

0̔῏ DMA   

1̔ DMA  

6 DENR DMA ᶏ  

0̔῏ DMA   

1̔ DMA  

5 SCEN ᶏ  

0̔  

1̔ ᶏ  

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

USART1 USART2Ҭ̆ ᵝḠ Ȃ 

4 NKEN NACKᶏ  

0̔ ₮ Ҍ NACK 

1̔ ₮ NACK 

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

USART1 USART2Ҭ̆ ᵝḠ Ȃ 
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3 HDEN ᶏ  

0̔  

1̔  

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

2 IRLP IrDAᵞⱳ  

0̔  

1̔ᵞⱳ  

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

1 IREN IrDA ᶏ  

0̔IrDA  

1̔IrDA ᶏ  

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

USART1 USART2Ҭ̆ ᵝḠ Ȃ 

0 ERRIE Ḥ Ҭ ᶏ  

0̔ Ҭ  

1̔ Ḥ ̆ USART_STAT FERRᵝ ŎRERRᵝ NERRᵝ

ᵝ ̆ᴪ֟ Ҭ Ȃ 

15.4.4. USART ̂USART_BAUD̃ 

Ẓ ̔0x0C 

ᵝṿ̔0x0000 0000 

̂32β̃  

USART̂UEN=1̃ ᶏ ̆ Ҍ ΏȂ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

BRR [15:4] BRR[3:0] 

rw rw 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15:4 BRR[15:4] № № 

DIV_INT[11:0] = BRR[15:4] 

3:0 BRR[3:0] № № 

OVSMOD = 0̆USARTDIV [3:0] = BRR [3:0]̕ 

OVSMOD = 1̆USARTDIV [3:1] = BRR [2:0]̆BRR [3] 0Ȃ 
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15.4.5. USARTḠ № ̂USART_GP̃ 

Ẓ ̔0x10 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃  

USART ᶏ ̂UEN=1̃ ̆ Ҍ ΏȂ 

USART1 USART2Ҭ̆ Ḡ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

GUAT[7:0] PSC[7:0] 

rw rw 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15:8 GUAT[7:0] Ҋ Ḡ ṿ 

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

7:0 PSC[7:0] № ṿ 

ᵞⱳ Ҋ̆ № ᵞⱳ Ҋ Ȃ

ṿ № Ȃ 

00000000̔Ḡ  ï Ҍ ҩṿ 

00000001̔1№  

00000010̔2№  

é 

IrDA Ҋ № ṿ 

00000001ֽ̔ ҹ ҩṿ 

Ҋ̆ № ṿ ԍPSC[4:0]ᵝ ҬȂPSC[7:5]ᵝḠ ҹ

ᵝṿȂ№ Ҭṿ ңṐȂ 

00000̔Ḡ  -Ҍ ҩṿ 

00001̔2№  

00010̔4№  

00011̔6№  

é 

USART ᶏ ̂UEN=1̃ ̆ ᵝ Ҍ ΏȂ 

15.4.6. USART ̂USART_RT̃ 

Ẓ ̔0x14 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃  
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USART1 USART2Ҭ̆ Ḡ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

BL[7:0] RT[23:16] 

rw rw 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

RT[15:0] 

rw 

 

ᵝ/ᵝ    

31:24 BL[7:0]  

֓ᵝ ₮ԅ T=1 Ȃ ṿ ԍḤ + №

̂1-LEC/2-CRC̃ï1Ȃ 

ҩṿ ץ ̂ ԍ ׆ ̃̆

ҩ ѿҩ ѿ Ȃ Ҋ̆ TBE=0 ̆

0Ȃ 

ῒז Ҋ̆ REN=0̂ ̃ ғ / EBCᵝ Ώ1

0Ȃ 

23:0 RT[23:0]  

ᵝ ṿ̆ ᵝ  

‰ Ҋ̆ ѿҩ ̆ RT ῤ̆ ⌠

ᵝ̆RTF ᵝȂ 

̆ ҩṿ CWT BWTȂ ’Ҋ̆ ׆

ѿҩ ᵝ Ȃ 

֓ᵝ ץ ᵬ ΏȂẊ ѿҩ ⌠ RT ̆RTF ᴪ

ᵝȂ ԍ ҩ ̆ ҩṿ Ώѿ Ȃ 

15.4.7. USART ̂USART_CMD̃ 

Ẓ ̔0x18 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃  

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ  TXFCMD RXFCMD MMCMD SBKCMD Ḡ  

 w w w w  

 

ᵝ/ᵝ    

31:5 Ḡ  Ḡ ᵝṿȂ 

4 TXFCMD  

ᵝΏ1 ᵝTBE ᵝ̆ץ Ȃ 
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USART1 USART2Ҭ̆ ᵝḠ Ȃ 

3 RXFCMD  

ᵝΏ1 RBNE ᵝ̆ץҡ Ȃ 

2 MMCMD  

ᵝΏ1ᶏUSART ῀ ғ ᵝRWU ᵝȂ 

1 SBKCMD  

ᵝΏ1 ᵝSBKF ᶏUSART ѿҩ Ȃ 

0 Ḡ  Ḡ ᵝṿȂ 

15.4.8. USART ̂USART_STAT̃ 

Ẓ ̔0x1C 

ᵝṿ̔0x0000 00C0 

̂32ᵝ̃  

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  REA TEA WUF RWU SBF AMF BSY 

 r r r r r r r 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ  EBF RTF CTS CTSF LBDF TBE TC RBNE IDLEF ORERR NERR FERR PERR 

 r r r r r r r r r r r r r 

 

ᵝ/ᵝ    

31:23 Ḡ  Ḡ ᵝṿȂ 

22 REA ᶏ  

ᵝ ԅUSART ᶏ ̆ ᵝ ץ ᴆ Ȃ 

0̔USART  

1̔USART ᶏ  

21 TEA ᶏ  

ᵝ ԅUSART ᶏ ̆ ᵝ ץ ᴆ Ȃ 

0̔USART  

1̔USART ᶏ  

20 WUF ׆  

0̔ ׆  

1̔ ׆  ̆ USART_CTL2 WUFIE=1 ғMCU ԍ

̆ ѿҩҬ Ȃ 

⌠ѿҩ Ԋᴆ ̆ ᵝ ᴆ ᵝ̆ ҩԊᴆ WUMᵝ ӈȂ 

USART_INTC Ҭ WUCΏ1̆ ᵝ 0Ȃ 

UESM 0 ̆ ᵝ 0Ȃ 

USART1 USART2Ҭ̆ ᵝḠ Ȃ 
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19 RWU ׆  

ᵝ USART ԍ Ȃ 

0̔ ᵬ  

1̔  

℗ ̆ ᴆ 0 1Ȃ └̂

̃ USART_CTL0 WAKEᵝ Ȃ 

Ḥ ̆ USART_CMD MMCMDᵝΏ1 ᵝ

ᵝȂ 

18 SBF Ḥ  

0̔  

1̔  

ᵝ ѿҩ Ḥ Ȃ 

USART_CMD SBKCMDΏ1 ᵝȂ 

Ả ᵝ ̆ ᴆ 0Ȃ 

17 AMF ADDR  

0̔ADDR ⌠ Ҍ  

1̔ADDR ⌠ ̆ USART_CTL0 AMIE=1̆ ѿҩ

Ҭ Ȃ 

⌠ADDR [7:0]Ҭ ӈ ̆ ᴆ ᵝȂ 

USART_INTC AMCΏ1 0Ȃ 

16 BSY  

0̔USART ԍ  

1̔USART  

15:13 Ḡ  Ḡ ᵝṿȂ 

12 EBF  

0̔  

1̔ ⌠̂ ̃̆ USART_CTL1 EBIE=1̆ ѿҩ

Ҭ Ȃ 

⌠ ׆̂ ̆ №̃ ԍ ԍBLEN + 4̆ ᴆ ᵝȂ 

USART_INTC EBCΏ1 0Ȃ 

USART1 USART2Ҭ̆ ᵝḠ Ȃ 

11 RTF  

0̔  

1̔ ̆ USART_CTL1 RTIE ᵝ̆ ᴪ Ҭ Ȃ 

ԅ USART_RT Ҭ RTṿ̆ ᴆ 1Ȃ 

USART_INTC RTCᵝΏ1 0Ȃ 

̆ ҩ ԍCWT BWT Ȃ 

USART1 USART2Ҭ̆ ᵝḠ Ȃ 

10 CTS CTS  

ҩṿ ԍnCTS ῀ Ȃ 

0̔nCTS ῀  
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1̔nCTS ῀ ᵞ  

9 CTSF CTS  

0̔nCTS   

1̔nCTS  USART_CTL2 CTSIEᵝ ᵝ̆ Ҭ Ȃ 

nCTS ῀ ̆ ᴆ ᵝȂ 

USART_INTC CTSCᵝΏ1̆ ᵝȂ 

8 LBDF LIN   

0̔ ⌠LIN  

1̔ ⌠LIN Ȃ USART_CTL1 LBDIEᵝ ᵝ ̆ ᴪ Ҭ

֟ Ȃ 

LIN ⌠ Ṝ̆ ᴆ ᵝȂ 

USART_INTC LBDCᵝΏ1̆ ᵝȂ 

USART1Ҭ̆ ᵝḠ Ȃ 

7 TBE  

0̔ ⌠ ᵝ  

1̔ ⌠ ᵝ Ȃ USART_CTL0 TBEIEᵝ ᵝ̆ ᴪ Ҭ

֟ Ȃ 

USART_ TDATA ῤ ⌠ ᵝ USART_CMD

TXFCMDᵝΏ1 ̆ ᴆ ᵝȂ 

USART_TDATA ҬΏ 0Ȃ 

6 TC  

0̔  

1̔ Ȃ USART_CTL0 TCIE ᵝ̆ ᴪ Ҭ ֟ Ȃ 

ѿҩ ғTBE ᵝ̆ ᵝ ᴆ ᵝȂ 

USART_INTC TCCᵝΏ1 0Ȃ 

5 RBNE ‖  

0̔ ⌠  

1̔ ⌠ ғ ץ Ȃ USART_CTL0 RBNEIEᵝ ᵝ̆ ᴪ

Ҭ ֟ Ȃ 

ᵝ ῤ ⌠ USART_ RDATĂ ᴆ ᵝȂ 

USART_RDATA USART_CMD RXFCMDᵝΏ1 0Ȃ 

4 IDLEF  

0̔ ⌠  

1̔ ⌠ Ȃ USART_CTL0 IDLEIEᵝ 1̆ ᴪ Ҭ ֟ Ȃ 

⌠ ̆ ᴆ ᵝȂ ⌠RBNEᵝ ᵝ̆ ↕ Ҍᴪ Ῥ ᵝȂ 

USART_INTC IDLECᵝΏ1 0Ȃ 

3 ORERR ₮   

0̔ ⌠ ₮  

1̔ ⌠ ₮ Ȃ ḤҬ̆ USART_CTL0 RBNEIEᵝ

ᵝ̆ ᴪ Ҭ Ȃ USART_CTL2 ERRIEᵝ ᵝӞᴪ Ҭ Ȃ 

RBNE ᵝ ’Ҋ̆ ᵝ ᴰ USART_RDATA ̆
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ᴪ ᴆ ᵝȂ 

USART_INTC ORECᵝΏ1 0Ȃ 

2 NERR   

0̔ ⌠  

1̔ ⌠ Ȃ ḤҬ̆ USART_CTL2 ERRIEᵝ ᵝ̆

ᴪ Ҭ ֟ Ȃ 

Ṝ ⌠ ̆ ᴪ ᴆ ᵝȂ 

USART_INTC NECᵝΏ1 0Ȃ  

1 FERR  

0̔ ⌠  

1̔ ⌠ Ȃ ḤҬ̆ USART_CTL2

ERRIEᵝ ᵝ̆ ᴪ Ҭ ֟ Ȃ 

ѿҩҌ ̆ ⌠ ̆ ᴆ ᵝȂ Ҋ̆

⌠҉ ׅ̆ ⌠ ⱳ ̂ ѿ NACKs̃̆ ᵝӞ

ᵝȂ 

USART_INTC FECᵝΏ1 0Ȃ 

0 PERR  

0̔ ⌠  

1̔ ⌠ ̆ ḤҬ̆ USART_CTL0 PERRIEᵝ

ᵝ̆ ᴪ Ҭ ֟ Ȃ 

Ṝ ⌠ ̆ ᴪ ᴆ ᵝȂ 

USART_INTC PECᵝΏ1 0Ȃ 

15.4.9. USARTҬ ̂USART_INTC̃ 

Ẓ ̔0x20 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃  

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  WUC Ḡ  AMC Ḡ  

 w  w  

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ  EBC RTC Ḡ  CTSC LBDC Ḡ  TCC Ḡ  IDLEC OREC NEC FEC PEC 

 w w  w w  w  w w w w w 

 

ᵝ/ᵝ    

31:21 Ḡ  Ḡ ᵝṿȂ 

20 WUC ׆  

ᵝΏ1 USART_STAT WUFᵝȂ 

USART1 USART2Ҭ̆ ᵝḠ Ȃ 
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19:18 Ḡ  Ḡ ᵝṿȂ 

17 AMC ADDR  

ᵝΏ1 USART_STAT AMFᵝȂ 

16:13 Ḡ  Ḡ ᵝṿȂ 

12 EBC   

ᵝΏ1 USART_STAT EBFᵝȂ 

USART1 USART2Ҭ̆ ᵝḠ Ȃ 

11 RTC  

ᵝΏ1 USART_STAT RTF Ȃ 

USART1 USART2Ҭ̆ ᵝḠ Ȃ 

10 Ḡ  Ḡ ᵝṿȂ 

9 CTSC CTS  

ᵝΏ1 USART_STAT CTSFᵝȂ 

8 LBDC LIN  

ᵝΏ1 USART_STAT LBDF ᵝȂ 

USART1 USART2Ҭ̆ ᵝḠ Ȃ 

7 Ḡ  Ḡ ᵝṿȂ 

6 TCC  

ᵝΏ1 USART_STAT TCᵝȂ 

5 Ḡ  Ḡ ᵝṿȂ 

4 IDLEC  

ᵝΏ1 USART_STAT IDLEFᵝȂ 

3 OREC ₮  

ᵝΏ1 USART_STAT ORERRᵝȂ 

2 NEC  

ᵝΏ1 USART_STAT NERRᵝȂ 

1 FEC  

ᵝΏ1 USART_STAT FERRᵝȂ 

0 PEC  

ᵝΏ1 USART_STAT PERRᵝȂ 

15.4.10. USART ̂USART_RDATÃ 

Ẓ ̔0x24 

ᵝṿ̔ ӈ 

̂32β̃  
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31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ  RDATA[8:0] 

 r 

 

ᵝ/ᵝ    

31:9 Ḡ  Ḡ ᵝṿȂ 

8:0 RDATA[8:0] ṿ 

⌠  

⌠ ԅ Ẽ ᵝ̂USART_CTL0 PCEN 1̃̆ Ӈ

⌠ ᵝ̂ 7ᵝ 8ᵝ̆ ‗ԍ ̃ Ẽ ᵝȂ 

15.4.11. USART ̂USART_TDATÃ 

Ẓ ̔0x28 

ᵝṿ̔ ӈ 

̂32β ̃  

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ  TDATA[8:0] 

 rw 

 

ᵝ/ᵝ    

31:9 Ḡ  Ḡ ᵝṿȂ 

8:0 TDATA[8:0] ṿ 

 

⌠ ԅ Ẽ ᵝ̂USART_CTL0 PCEN 1̃̆ Ӈ

ᵝ̂ 7ᵝ 8ᵝ ‗ԍ ̃ ᴪ Ẽ ᵝ  Ȃף

USART_STAT TBEᵝ ᵝ ̆ ҩ ץ ΏȂ 

15.4.12. USARTῚ └ ̂USART_CHC̃  

Ẓ ̔0xC0 

ᵝṿ̔0x0000 0000 

̂32β̃  

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  



                                                            GD32C2x1Ύ 

418 
 

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ  EPERR Ḡ  HCM 

 rc_w0  rw 

 

ᵝ/ᵝ    

31:9 Ḡ  Ḡ ᵝṿȂ 

8 EPERR ╠ Ȃ 

RBNEβ ╠̆ ᵝ ⌠ ᵝȂ 

ᴆΏ0 ץ ᵝȂ 

0̔ ⌠  

1̔ ⌠  

7:1 Ḡ  Ḡ ᵝṿȂ 

0 HCM ᴆ └Ὶ  

0̔ nRTSḤ ԍRBNE  

1̔ ѿҩ ᵝ̂PCEᵝ Ẽᵝ̃ ̆nRTSḤ ᵝȂ 

15.4.13. USART FIFO└ ̂USART_RFCS̃ 

Ẓ ̔0xD0 

ᵝṿ̔0x0000 0400 

̂32β̃  

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

RFFINT RFCNT[2:0] RFF RFE RFFIE RFEN Ḡ  ELNACK 

r_w0 r r r rw rw  rw 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15 RFFINT FIFOҬ  

14:12 RFCNT[2:0] FIFOṿ 

11 RFF FIFO  

0̔ FIFOҌҹ  

1̔ FIFO 

10 RFE FIFO  

0̔ FIFOҌҹ  

1̔ FIFO 
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9 RFFIE FIFOҬ ᶏ  

0̔ FIFOҬ  

1̔ ᶏ FIFOҬ  

8 RFEN FIFOᶏ  

UESM=1̆ ᵝ ᵝȂ 

0̔ ᶏ FIFO 

1̔ ᶏ FIFO 

7:1 Ḡ  Ḡ ᵝṿȂ 

0 ELNACK ԅ ̆ ╠NACK 

⌠ ᵝ ̆NACK‖ ╠1/16ᵝ Ȃ 

0̔ ԅ ̆ ╠NACK 

1̔ ԅ ̆ᶏ ╠NACK 

USART1 USART2Ҭ̆ ᵝḠ Ȃ 
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16. ῤ ̂I2C̃ 

 ׃ .16.1

I2Ĉῤ ̃ ᶫԅ ҙ ‰ ң ұ └ ̆ ԍ MCU

I2C ȂI2C ᶏ ң ұ ̔ұ SDA ұ SCLȂ 

I2C ԅI2C ץ + ΐ̆ CRC ⱳ

ȁ SMBuŝ ̃ PMBuŝ Ȃ̃ ̆I2C

Һ I2C ȂI2C Ӟ DMA ̆ ⁞ CPU Ȃ 

16.2. Һ  

Â I2C Ȃ 

Â ѿ Һ ⱳ ׆ ⱳ Ȃ 

Â Һ׆ ӊ ᴰ Ȃ 

Â 7β 10β Ȃ 

Â ҩ 7β ׆ ̂ңҩ ᵝ Ȃ̃ 

Â Ḡ Ȃ 

Â I2CҺ Ȃ 

Â ̂ 100 kHz̃ ̂ 400 kHzȂ̃ 

Â I2C0 + ̂ 1 MHz̆ SYSCFG_CFG0Ҭᶏ Ȃ̃ 

Â ׆ Ҋ SCLҺꜚ ᵞȂ 

Â DMA Ȃ 

Â I2C0Ὶ SMBus 3.0PMBus 1.3Ȃ 

Â PEĈ ̃ Ȃ 

Â Ȃ 

Â I2C ̆ 1 Ȃ 

Â ԍPCLK Ȃ 

16.3. ⱳ  

I2C ῤ 16-1. I2C Ȃ 
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16-1. I2C  

A
P

B

SDA └
CRC  / 

PEC

SCL └

└

└

ᵝ

DMA / Ҳ

SMBA

ᵝ

SDA

SCL

 

16-1. I2C ̂ ≠ I2C ̃ 

  

 ⌠  

׆   

Һ  ∆ ᴰ ̆֟ Ḥ ᴰ  

׆  Һ  

Һ Ҍ Ḥ ╠ Ҋ └ ҩҺ  

ᴂ  
ѿҩҺ └ ̆ ѿҩҺ ᾛ ̆ғ Һ

Ḥ Ҍ ̆Ḡ ҉ ᴂ  

16.3.1.  

I2C ԍPCLK ̆ ץ ᵬI2CȂ 

I2C ̂I2CCLK̃ Ҋ҈ҩץ׆ץ Ҭ ̔ 

Â APB PCLK̂ ṿ̃ 

Â CK_IRC48MDIV_PER̂ ҹIRC48M ҈№ ̆ ̃ 

Â SYSCLK 

I2C tI2CCLK Ҋץ ᴆ̔ 

Â tI2CCLK<tLOW-tfilters/4 

Â tI2CCLK<tHIGH 

ῒҬ̔ 

tLOW̔ SCLγ  

tHIGH̔SCL  

tfilters̔ ᶏ ̆ ֟ Ȃ ֟
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ṿҹ260ns̆ ֟ ҹDNF[3:0]ĬtI2CCLKȂ 

PCLK tPCLK Ҋץ ᴆ̔ 

Â tPCLK<4/3*tSCL 

ῒҬ̔ 

tSCL̔ SCL  

̔ I2Cῤ PCLKᶫ ̆PCLK tI2CCLK ᴆȂ 

16.3.2. I2C  

Һ ׆ ̆ ̆I2Cץ ᵬ ̔ 

Â ׆  

Â ׆  

Â Һ  

Â Һ  

 

Ḥ SDA ҉ Ȃ Ḥ SCL ᵞ Ṝ

SDA ̂ 16-2. Ȃ̃ ҩ ᴰ ѿҩ ‖Ȃ 

16-2.  

SDA

SCL

 

Ả Ḥ  

ᴰ ԍѿҩ START ԍѿҩ STOP̂ 16-3. Ả Ḥ Ȃ̃

STARTḤ ӈҹ̆ SCLҹ ̆SDA ҉₮ ѿҩ׆ ⌠ᵞ ȂSTOP ᵝ

ӈҹ̆ SCLҹ ̆SDA ҉₮ ѿҩ׆ᵞ⌠ Ȃ 

16-3. Ả Ḥ  

SDA

SCL

SDA

SCL

START

STOP
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ҩI2C ̂Ҍ └ ̆LCDꜚ̆ Ữ ̃ ѿ

≢̆ ⱳ ױז̆ ץ Ӟ ᵬҹ Ȃ ’Ҋ̆I2C ᵬ ׆

ҊȂ STARTḤ ֟ ̆I2C ׆ ℗ Һ Ȃ ᴂ ҡ

STOPḤ ֟ ̆I2CҺ ℗ ׆ Ȃ I2CҺ Ȃ 

I2C׆ ⌠I2C ҉ STARTḤ ӊ ̆ ׆ ҉ ̆ӊ ᴪ ׆

⌠ ̂ ᴆ ̃ ̆ ңҩ ̆I2C׆

ѿҩ ̂ACK̃̆ ̔פ Ȃ ̆ ᴆ ԅ

̆↕ I2C׆ ѿҩ ̂0x00̃ ȂI2C 7ᵝ 10

ᵝ Ȃ 

8ᵝᴰ ̆ ᵝ ╠ȂSTARTḤ ӊ ̂ 7β Ҋ ѿҩ

̆10β Ҋ ңҩ ̃ Һ ׆ Ȃ 

8ҩ ̆ 9ҩ ‖ ᴪ Ḥ Ȃ ֟

ACKḤ ץ ᴆ Ȃ 

I2CҺ ֟ STARTḤ STOPḤ ѿ ᴰ ̆ ғ ֟ SCL

Ȃ 

Һ Ҋ̆ AUTOEND = 1̆STOPḤ ᴆ֟ Ȃ AUTOEND = 0̆STOPḤ

ᴆ֟ ̆ Һ ֟ץ RESTARTḤ ꜚ ᴰ Ȃ 

16-4. 10ᵝ I2C ̂Һ ̃ 

׆ ԋҩW(0) ACK 0 ACK N ACK Ảŀŀ

ᴰ  ̂N+1 ҩ ̃

Һ ׆ ׆ Һ

׆ ѿҩ  

̂ ̃
ACK

1      1     1    1     0     x     x

 

16-5. 7β I2C ̂Һ ̃ 

׆ ACK 0 ACK N ACK Ảŀŀ

ᴰ ̂N+1ҩ ̃

Һ ׆ ׆ Һ

W(0)

 

16-6. 7β I2C ̂Һ ̃ 

׆ R(1) ACK Ảŀŀ

ᴰ ̂N+1ҩ ̃

Һ ׆ ׆ Һ

0 ACK N NACK

 

10β Ҭ̆ HEAD10Rᵝ ץ ↓ Ȃ

HEAD10R = 0̆ 10β ↓START+10ᵝ ̂Ώ̃+ ԋҩ

+RESTART+10ᵝ ̂ ̃̆ 16-7. 10β I2C ̂Һ ̆

HEAD10R=0̃ Ȃ 

10β Ҭ̆ Һ Һ ̆ ↓ ץ RESTART+10
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ᵝ ̂ ̃̆ 16-8. 10ᵝ I2C ̂Һ ̆HEAD10R=1̃ Ȃ 

16-7. 10ᵝ I2C ̂Һ ̆HEAD10R=0̃ 
׆ ԋ

ҩ
W(0) ACK 0 ACK N NACK Ảŀŀ

ᴰ ̂N+1ҩ ̃

Һ ׆ ׆ Һ

׆ ѿҩ

̂ ̃
ACK

1      1     1    1     0     x     x

ACK
׆ ѿҩ

̂ ̃
R(1)

 

16-8. 10ᵝ I2C ̂Һ ̆HEAD10R=1̃ 

׆ ԋҩ
W(0) 0 ACK N ACKňň

ᴰ ̂N+1ҩ ̃

Һ ׆ ׆ Һ

׆ ѿҩ  

̂ ̃
ACK

1      1     1    1     0     x     x

ACK

ACK 0 ACK N NACK Ảňň

ᴰ ̂N+1ҩ ̃

׆ ѿҩ  

̂ ̃

1      1     1    1     0     x     x

R(1)

 

16.3.3.  

I2C ԅ ̆ I2C

╠ Ȃ 

I2C_CTL0ҬANOFFβ 1 ץ ̆ ANOFFβ 0 ᶏ

Ȃ + Ҋ̆ ץ └ ‖ 50ns ṿȂ 

I2C_CTL0ҬDNF[3:0]ᵝ Ȃ ᶏ ̆SCL SDA

Ḡ ԍDNF[3:0]ĬtI2CCLK ᴪ ῤ Ȃ └ ṿ DNF[3:0]Ȃ 

16.3.4. I2C  

I2CḤҬ̆I2C_TIMINGҬ PSC[3:0]̆SCLDELY[3:0]SDADELY[3:0]ԍḠ

Ḡ Ȃ 

I2C_TDATAҬ̆ SDADELY ̆ SDA ̆

16-9. Ḡ Ȃ 
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16-9. Ḡ  

SDA

SCL

SDADELY

SDA ₮  

ῤ ⌠SCLҊ  

tSYNC1

tHD;DAT

 

SDA ̆SCLDELY Ȃ 16-10. Ȃ 

16-10.  

SDA

SCL

SCLDELY

I2C ᵞSCL

tSU;DAT

 

ῤ ⌠ SCLҊ ̆ SDA ӊ╠ᴪ ῀ѿҩ Ȃ ҹ

tSDADELY=SDADELY*tPSC+tI2CCLKῒ̆ҬtPSC=(PSC+1)*tI2CCLKȂTSDADELYᴪ tHD;DATȂSDA

₮ ҹtSYNC1+ SDADELY*PSC+1+1*tI2CCLKȂTSYNC1SCLҊ ̆

̆ SCLҍI2CCLK ῍ ‗ ȂSCLҍI2CCLK

ҹ2 3ҩtI2CCLKȂ 

SDADELY Ҋץ ᴆ̔ 

Â SDADELYÓ{tfmax+tHD;DATmin-tAFmin-[(DNF+3)*tI2CCLK]}/[PSC+1*tI2CCLK]  

Â SDADELYÒ{tHD;DAT(max)-tAFmax-[(DNF+4)*tI2CCLK]}/[PSC+1*tI2CCLK]  

̔tAFҹ ̆tHD;DAT ԍtVD;DAT ṿȂ 

SS = 0̆ tSDADELY̆ Ώ῀I2C_TDATAӊ╠̆׆ ᴪ ᵞ Ȃ

SCLḠ ᵞ Ȃ tSCLDELY=SCLDELY+1*tPSCȂTSCLDELY

tSU;DATȂ 

SCLDELY Ҋץ ᴆ̔ 

Â SCLDELYÓ{[trmax+tSU;DATmin]/[(PSC+1)*tI2CCLK]}-1 
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Һ Ҋ S̆CL ᵞ I2C_TIMINGҬPSC[3:0]S̆CLH[7:0]SCLL[7:0]

└Ȃ 

ῤ ⌠ SCLҊ ̆ SCL ₮ӊ╠ᴪ ῀ѿҩ ̆ ҹ

tSCLL=(SCLL+1)*tPSC̆ ῒҬtPSC=PSC+1*tI2CCLKȂTSCLL SCLγ tLOWȂ 

ῤ ⌠ SCL҉ ̆ SCL ᵞӊ╠ᴪ ῀ѿҩ ̆ ҹ

tSCLH=(SCLH+1)*tPSC̆ ῒҬtPSC=PSC+1*tI2CCLKȂTSCLH SCL tHIGHȂ 

̔ SSβ I2C ᶏ Ҍ Ȃ 

16-2. Ḡ  

  
‰   +  SMBus 

ᵝ 
ṿ ṿ ṿ ṿ ṿ ṿ ṿ ṿ 

tHD;DAT Ḡ  0 - 0 - 0 - 0.3 - 
us 

tVD;DAT  - 3.45 - 0.9 - 0.45 - - 

tSU;DAT  250 - 100 - 50 - 250 - 

ns 
tr 

SCL SDAḤ

҉  
- 1000 - 300 - 120 - 1000 

tf 
SCL SDAḤ

Ҋ  
- 300 - 300 - 120 - 300 

16.3.5. I2Cβ  

I2C_CTL0Ҭ I2CENβץ ᴆ ᵝȂ ᴆ ᵝ֟ ̆SCL SDA

Ȃ Ḥ └ᵝ ᵝӞ ᵝṿȂ ᴆ ᵝ Ȃ ⌠ ᵝ

ҹ I2C_CTL1Ҭ START̆STOP NACKEN̆I2C_STATҬ I2CBSY̆TBĔ

TĬRBNĔADDSEND̆NACK̆TCR̆TC̆ STPDET̆BERR̆LOSTARBOUERRȂ

̆ SMBus Ĭ2C_CTL1ҬPECTRANSᵝ Ĭ2C_STATҬPECERR̆

TIMEOUTSMBALTβӞᴪ ⌠ Ȃ 

ҹԅ ᴆ ᵝ̆I2CEN 3ҩAPB ῤḠ ᵞ Ȃ ץ ҊΏץ

ᴆ ↓ Ḡ ᴆ ᵝ̔ 

Â I2CENΏ0 

Â I2CENҹ0 

Â I2CENΏ1 

16.3.6. ᴰ  

 

̆ TBEҹ 0̆ I2C_TDATA ̆ Ӝҩ SCL‖̂

‖̃ ̆I2C_TDATAҬ ῀⌠ ᵝ Ȃ ᵝ Ҭ SDA

₮Ȃ TBEҹ 1̆ ↕ I2C_TDATAҹ ̆ I2C_TDATAҌҹ ӊ╠SCL

ᵞȂSCLᵞ ӜҩSCL‖ӊ Ȃ 
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16-11.  

I2C_TDATA

SCL

ᵝ xx

1

xx xx

TBE

0 1 2

A
C

K
‖

A
C

K
‖

Ώ 1 Ώ 2

SCL ᵞ

 

 

̆ ᾢ ⌠ ᵝ Ȃ RBNEҹ 0̆ ᵝ Ҭ

῀I2C_RDATAȂ RBNEҹ 1̆ SCL ᵞ̆ ⌠ӊ╠ ⌠

Ȃ ҩ ᵞ ῀ ‖ӊ╠Ȃ 

16-12.  

I2C_RDATA

SCL

ᵝ xx 1 xx 2 xx

RBNE

0 1 2

A
C

K
‖

A
C

K
‖

0 1

SCL ᵞ 

 

ꜚ  

ҹԅ ᴰ ῏ 16-3. ̓͂ Ḥ ₃ Ḥ ̆I2Cᴆ ῀ԅ

Ȃ 

16-3. ̓͂ Ḥ  

ᵬ  ҹ 

Һ  ֟ NACK̆STOPRESTART 
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ᵬ  ҹ 

׆  ACK └ 

SMBus  PEC  /  

ᴰ BYTENUM[7:0]I2C_CTL1Ҭ Ȃ BYTENUMԍ 255̆

ԍ׆ └ ̆↕ I2C_CTL1ҬRELOADβ 1 ᶏ

Ȃ Ҋ̆ BYTENUM⌠0 ̆TCRβ 1̆ TCIEβ 1 ֟ Ҭ

Ȃ TCRβ 1 ̆SCL ᵞȂ BYTENUMΏѿҩ ṿ TCRβ Ȃ 

̔ BYTENUM[7:0]ѿ Ȃ 

ᶏ ꜚ ̆ Ȃ ꜚ Ҋ̆ BYTENUM[7:0]⌠0

̆Һ ꜚ ѿҩSTOPḤ Ȃ 

ꜚ ̆I2CḤ ᴆ Ȃ BYTENUM[7:0]

Ҭ ᴰ ̆ ᴆ STOPβ 1 ֟ ѿҩSTOPḤ ̆ TCȂ 

16.3.7. I2C׆  

∆  

׆ Ҋ̆ ᶏ ѿҩ׆ Ȃ ѿҩ׆ Ώ I2C_SADDR0Ҭ̆ ԋҩ

׆ Ώ I2C_SADDR1ҬȂ ᶏ ׆ ̆ I2C_SADDR0

Ҭ ADDRESSENᵝ I2C_SADDR1Ҭ ADDRESS2EN1Ȃ

I2C_SADDR0Ҭ ADDFORMATᵝ ץ 7ᵝ 10β ̆ Ώ

ADDRESS[9:0]Ȃ 

I2C_CTL2ҬADDM[6:0]ӈADDRESS[7:1]֓ᵝ ⌠ ̆ ֓

ᵝҌ Ȃ 

ADDMSK2[2:0]ԍ I2C_SADDR1Ҭ ADDRESS2[7:1]̆ ῏ Ḥ

I2C_SADDR1ADDMSK2[2:0]ᵝ Ȃ 

I2C ⌠ ҍᶏ ῒҬѿҩ ⱳ ĂDDSEND 1̆ ADDMIE

ᵝ̆ ֟ Ҭ ȂI2C_STAT READDR[6:0]ᴪ Ữ ⌠ Ȃ ADDSEND

ᵝ ̆I2C_STATҬTRβ ȂTR ׆ ᵬҹ Ȃ 

SCL └ 

SS = 0̆ ᵞⱳ ׆ Ҋ̆ ṜSCLᴪ ᵞȂ Ҋ↓ ’

Ҋ̆SCLᴪ ᵞȂ 

Â ADDSENDβ SCL ᵞ̆ ADDSENDβ ӊ Ȃ 

Â ׆ Ҋ ĂDDSENDӊ S̆CL ѿҩ Ώ῀I2C_TDATAӊ

╠ ᵞ Ȃ ╠ѿҩ ӊ ̆ Ώ῀ I2C_TDATAӊ╠̆

SCLӞ ᵞ Ȃ 

Â ׆ Ҋ̆ ᵖ I2C_RDATAҬ ̆SCL

ᵞȂ 
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Â SBCTL = 1ғRELOAD = 1̆ ѿҩ ᴰ ̆TCR ᵝȂ TCR

ӊ╠SCL ᵞȂ 

Â SCLҊ ⌠ӊ ̆ [SDADELY+SCLDELY+1*PSC+1+1]*tI2CCLK SCL

ᵞȂ 

SCL └ ץ I2C_CTL0Ҭ SSβ 1 Ȃ Ҋ↓ ’Ҋ̆SCLҌᴪ

ᵞȂ 

Â ADDSENDβ SCLҌᴪ ᵞȂ 

Â ׆ Ҋ̆ ᴰ ֟ ѿҩSCL‖ӊ╠Ώ῀I2C_TDATA

Ȃ ↕ I2C_STATҬ OUERRβ ᴪ 1̆ ERRIEβӞ 1̆ ֟

ѿҩҬ Ȃ STPDETβ 1 ғ ѿҩ Ĭ2C_STATҬOUERR

ᵝӞ 1Ȃ 

Â ׆ Ҋ̆ Ҋѿҩ ֟ ӜҩSCL‖̂ACK ‖̃ӊ

╠ Ȃ ↕ I2C_STATҬ OUERRβӞ 1Ȃ ERRIEβӞ 1̆ ֟

ѿҩҬ Ȃ 

׆ └  

׆ Ҋ ACK └̆ ץ I2C_CTL0Ҭ SBCTLβ 1

ᶏ ׆ └ Ȃ SS = 1̆׆ └ Ȃ 

ᶏ ׆ └ ̆ ᵝI2C_CTL1ҬRELOADβᶏ Ȃ

׆ └ Ҭ̆ ADDSENDҬ Ⱶ Ҭ I2C_CTL1Ҭ BYTENUM[7:0]

ҹ 1̆ ғ ҩ ҹ 1Ȃ ⌠ѿҩ ̆I2C_STAT

Ҭ TCRβ 1̆ ῇҩ Ӝҩ SCL ‖ӊ ׆ SCL ᵞȂ ץ

I2C_RDATAҬ׆ ₮ ̆ I2C_CTL1ҬNACKENβ̆ ׆ ‗ץ

ACK NACKȂ BYTENUM[7:0]Ώ῀ ṿ ׆̆ SCL Ȃ 

BYTENUM[7:0]ԍ0x1̆ BYTENUM[7:0] ̆ Ȃ 

̔ Ҋ↓ ’Ҋ̆ ץ SBCTLβ̔  

Â I2CEN = 0Ȃ 

Â ׆ Ȃ 

Â ADDSEND = 1Ȃ 

ADDSEND = 1̆ TCR = 1̆RELOAD ץ ḱ Ȃ 
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16-13. I2C׆ ∆  

I2CEN=0

I2C_CTL0ҬDNF[3:0] 

I2C_TIMING Ҭ PSC[3:0]̆

SDADELY[3:0] SCLDELY[3:0] 

 I2C_CTL0 ҬSS

I2CEN=1

I2C_SADDR0 ҬADDRESSEN 

I2C_SADDR1 ҬADDRESS2EN 

I2C_SADDR0 ҬADDRESS[9:0]̆

ADDFORMAT ADDRESSEN Ȃ

I2C_SADDR1 ҬADDRESS2[7:1]̆ 

ADDMSK2[2:0] ADDRESS2ENȂ

I2C_CTL2 ҬADDM[6:0]

I2C_CTL0 ҬSBCTL 

 

׆ Ҋ ᴆ  

I2C_TDATAҹ ̆I2C_STATҬ TIβ ᴪ ᵝȂ I2C_CTL0Ҭ

TIEβ 1̆ ֟ Ҭ Ȃ ⌠ NACK̆I2C_STATҬ NACKβᴪ ᵝȂ

I2C_CTL0ҬNACKIEᵝ 1̆ ֟ Ҭ Ȃ ⌠NACKḤ ̆I2C_STAT

ҬTIβ Ҍᴪ ᵝȂ 

⌠ STOPḤ ̆I2C_STATҬ STPDETβ 1Ȃ I2C_CTL0Ҭ

STPDETIEᵝ 1̆ ֟ Ҭ Ȃ 

SBCTL = 0̆ ADDSEND = 1̆ғI2C_STATҬTBEβҹ 0̆ ץ

I2C_TDATAҬ TBE 1 I2C_TDATAȂ 

SBCTL = 1̆׆ ᵬ └ ̆BYTENUM[7:0]ADDSENDҬ Ⱶ

Ҭ ȂTIԊᴆ ҍBYTENUM[7:0]ṿ Ȃ 

SS = 1̆I2C_STATҬADDSENDβᵝ SCL Ҍᴪ ᵞȂ ’

Ҋ̆I2C_TDATAҬ Ҍ ADDSENDҬ Ⱶ Ҭ Ȃ ѿҩ

ADDSENDβӊ╠ ⌠I2C_TDATAȂ 
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Â ץ ҉ѿ ᴰ ѿ TIԊᴆΏ῀ Ȃ 

Â Ҍ ̆ TBEβ 1 ┘ I2C_TDATĂ ׆

Ȃ STPDETβ ҹ0Ȃ ↕I2C_STATҬOUERR

ᵝ 1 ֟ Ҋ Ȃ 

Â ׆ Ҋᶏ Ҭ DMA ̆ ѿҩTIԊᴆ̆TIβ TBEβ

1Ȃ 

16-14. I2C׆ ̂SS=0̃ 

Һ ֟ ᴆ

̂ START ̃

Һ

׆

SCL ׆ ᵞ 

׆ ԋҩ

Һ

éé̂ ᴰ ̃

׆ N-1ҩ

Һ

׆ Nҩ

Һ Ҍ

Һ ֟ Ả ᴆ

I2C∆

ADDSEND

I2C_STAT ҬREADDR 

TR ᵝ̆ ᵝ TBE ̆ 

ADDSEND

TI

TI

TBE 1̆Ώ῀ ѿҩ

⌠I2C_TDATA

Ώ῀ xҩ ⌠
I2C_TDATA

TI

Ώ῀ ԋҩ ⌠
I2C_TDATA

Ώ῀ ҈ҩ ⌠
I2C_TDATA

Ώ῀ Nҩ ⌠
I2C_TDATA

TI  NACK

I2C  ᴆ ҹ ᴆ ᵬ

׆ ѿҩ

Һ

Ώ῀ N+1ҩ ⌠

I2C_TDATĂ N+1ҩ

Ҍᴪ ̆  NACK

 STPDET

 



                                                            GD32C2x1Ύ 

432 
 

16-15. I2C׆ ̂SS=1̃ 

Һ ֟ ᴆ

̂START ̃

Һ

׆

׆ ԋҩ

Һ

éé̂ ᴰ ̃

׆ N-2ҩ

Һ

׆ N-1ҩ

Һ

Һ ֟ Ả ᴆ

I2C ∆

ADDSEND
I2C_STAT ҬREADDR 

TRᵝ̆  ADDSEND

TI

TI

Ώ῀ ԋҩ ⌠
I2C_TDATA

Ώ῀ xҩ ⌠
I2C_TDATA

TI

Ώ῀ ҈ҩ ⌠
I2C_TDATA

Ώ῀ ҩ ⌠
I2C_TDATA

Ώ῀ Nҩ ⌠
I2C_TDATA

TI

I2C ᴆ ҹ ᴆ ᵬ

׆ ѿҩ

Һ

Ώ῀ N+1ҩ ⌠
I2C_TDATA

N+1ҩ Ҍᴪ

STPDET

Ώ῀ ѿҩ ⌠
I2C_TDATA

TI

׆ Nҩ

Һ Ҍ TĬTBE NACK

NACK

TBE

 

׆ Ҋ ᴆ  

I2C_RDATA ̆I2C_STATҬ RBNEβ 1̆ I2C_CTL0Ҭ

RBNEIEᵝ 1̆ ֟ Ҭ Ȃ ⌠STOPḤ ̆I2C_STATҬSTPDETβ

1Ȃ I2C_CTL0ҬSTPDETIE1̆ ֟ Ҭ Ȃ 
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16-16. I2C׆  

Һ ֟ ᴆ

̂START ̃

Һ

׆

SCL ׆ ᵞ

ֽ̂ SS=0 ̃

Һ ѿҩ

׆

éé̂ ᴰ ̃

Һ Nҩ

׆

Һ ֟ Ả ᴆ

ADDSEND
I2C_STAT READDR 

TRᵝ̆  ADDSEND

RBNE

STPDET

xҩ

RBNE
 ѿҩ

Nҩ

 STPDET

I2C ᴆ ҹ ᴆ ᵬ

RBNE

ᴆ∆

 

16.3.8. I2CҺ  

∆  

I2C_TIMINGҬSCLH[7:0]SCLL[7:0]I2CEN = 0Ȃҹԅ Һ

Ḥ ׆ ᵞ̆I2C ԅ └Ȃ 

SCLL[7:0]SCLH[7:0]№≢ ԍᵞ Ȃ tSYNC1 ̆ ⌠SCL

ᵞ ̆SCLL[7:0]̆ SCLL[7:0]ṿ ⌠ I2C_TIMINGҬ

SCLL[7:0]Ĭ2C SCL Ȃ tSYNC2 ̆ ⌠SCL S̆CLH[7:0]

̆ SCLH[7:0]ṿ ⌠I2C_TIMINGҬSCLH[7:0]̆I2C ᵞ  

SCL Ȃ 

Һ ҹ̔tSCL=tSYNC1+tSYNC2+{[SCLH7:0+1+(SLLL7:0+1)]*(PSC+1)*tI2CCLK}Ȃ 

TSYNC1‗ԍSCLҊ S̆CL῀ ץ SCLҍI2CCLK

֟ ̆ѿ ҹ2⌠3ҩI2CCLK ȂTSYNC2‗ԍSCL҉ ̆

SCL῀ ץ SCLҍ I2CCLK ֟ ̆ѿ ҹ 2

⌠3ҩI2CCLK Ȃ ֟ ҹDNF[3:0]*tI2CCLKȂ 

Һ Ҋ̆ I2C_CTL1Ҭ ADD10EN̆SADDRESS[9:0]ץ TRDIRβȂ

Һ Ҋᶏ 10β ̆ HEAD10R

↓̆ Ȃ ᴰ I2C_CTL1BYTENUM[7:0]Ȃ ᴰ

ԍ ԍ255̆ BYTENUM[7:0]ҹ0xFFȂ Һ STARTḤ

Ȃ҉ץ ⌠ ᵝ STARTβ 1ӊ╠ ȂSTARTḤ ӊ ̆ I2C_STAT

I2CBSYβҹ 0 ̆ ׆ Ȃ ᴂ ҡ ̆Һ ℗ ׆ ̆STARTβ
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ᴆ Ȃ ׆ ̆STARTβ ᴆ Ȃ 

10β Ҋ̆ 10β ӊ ̆ Һ ⌠NACK̆Һ 10β

⌠ ⌠ACKȂ ADDSENDC1 Ảץ ׆ Ȃ 

STARTβ 1 Ĭ2Cᵬҹ׆ ⱳ ĂDDSEND1̆ Һ ℗ ҹ׆ Ȃ

STARTβ ADDSENDC1 Ȃ 

16-17. I2CҺ ∆  

I2CEN=0

 I2C_CTL0 ҬDNF[3:0]

I2C_TIMING ҬPSC[3:0]̆

SDADELY[3:0]̆SCLDELY[3:0]̆SCLL[7:0] 

SCLH[7:0]

I2CEN=1

 

Һ Ҋ ᴆ  

Һ Ҋ̆ ѿҩ ⌠ACKḤ ӊ T̆Iβ 1Ȃ I2C_CTL0

ҬTIEβ 1̆ ֟ Ҭ Ȃ I2C_CTL0BYTENUM[7:0]Ȃ

ԍ255̆ I2C_CTL0RELOADβ 1 ᶏ Ȃ

Ҋ̆ BYTENUM[7:0]ҩ ᴰ Ĭ2C_STATTCRβ 1̆ ғ

BYTENUM[7:0]ѿҩ ṿӊ╠̆SCL ᵞȂ 

⌠NACK̆TIβ Ҍᴪ 1Ȃ 

Â BYTENUM[7:0]ҩ ᴰ ғRELOAD = 0̆ I2C_CTL1ҬAUTOEND

1 ץ ꜚ֟ STOPḤ Ȃ AUTOEND = 0̆I2C_STATTCβ 1ғ

SCL ᵞȂ ’Ҋ̆Һ ץ I2C_CTL1ҬSTOPβ 1 ֟

STOPḤ Ȃ ֟ RESTARTḤ ѿҩ ᴰ Ȃ START / STOP

1 ץ TCβ Ȃ 

Â ⌠NACKḤ ̆I2C ꜚ֟ STOPḤ ȂI2C_CTL0ҬNACK

1̆ NACKIEᵝ 1̆ ֟ Ҭ Ȃ 

̔ RELOAD = 1̆AUTOENDᵝ Ȃ 
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16-18. I2CҺ ̂N<=255̃ 

Һ ֟ ᴆ

̂START ̃

Һ

׆

׆ ACK

Һ ѿҩ

׆

éé̂ ᴰ ̃

Һ N-2ҩ

׆

Һ Nҩ

׆

Һ ֟ Ả ᴆ̆ TC

ᴆ∆

TI

TI

TI

Ώ῀ ѿҩ ⌠ 

I2C_TDATA

Ώ῀ xҩ ⌠ 

I2C_TDATA

TI

Ώ῀ ԋҩ ⌠ 

I2C_TDATA

Ώ῀ ҈ҩ ⌠ 

I2C_TDATA

Ώ῀ Nҩ ⌠ 

I2C_TDATA
Һ N-1ҩ

׆

TI

STOP

I2C ᴆ ҹ ᴆ ᵬ

 START

AUTOEND=0 

BYTENUM[7:0]=N

TC
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16-19. I2CҺ ̂N>255̃ 

Һ ֟ ᴆ

̂ START̃

Һ

׆

׆ ACK

Һ ѿҩ

׆

ŀŀ̂ ᴰ ̃

Һ 253ҩ

׆

Һ 255ҩ

׆

Һ ֟ Ả ᴆ̆
TC

ᴆ∆

TI

TI

TI

Ώ῀ ѿҩ ⌠ 

I2C_TDATA

Ώ῀ xҩ ⌠ 

I2C_TDATA

TI

Ώ῀ ԋҩ ⌠  

I2C_TDATA

Ώ῀ ҈ҩ ⌠ 

I2C_TDATA

Ώ῀ 255ҩ ⌠ 

I2C_TDATA
Һ 254ҩ

׆
TI

STOP

I2C ᴆ ҹ ᴆ ᵬ

START

RELOAD =1 

BYTENUM[7:0]=0xFF

N=N-255

TCR

 BYTENUM[7:0]=N

TI

Ώ῀ ѿҩ ⌠ 

I2C_TDATA

Һ ѿҩ

׆

ŀŀ̂ ᴰ ̃

Һ N-2ҩ

׆

TI

TI

Ώ῀ xҩ ⌠ 

I2C_TDATA

TI

Ώ῀ ԋҩ ⌠ 

I2C_TDATA

Ώ῀ ҈ҩ ⌠ 

I2C_TDATA

Ώ῀ Nҩ ⌠ 

I2C_TDATAҺ N-1ҩ

׆
TI

Һ Nҩ

׆
TC

 

Һ Ҋ ᴆ  

Һ Ҋ̆ ⌠ѿҩ Ĭ2C_STATҬRBNEβ 1Ȃ I2C_CTL0

ҬRBNEIE1̆ ֟ ѿҩҬ Ȃ ԍ255̆ I2C_CTL0

ҬRELOADβ 1 ᶏ Ȃ Ҋ̆ BYTENUM[7:0]ҩ ᴰ ̆

I2C_STATҬTCRβ 1̆ BYTENUM[7:0]ҬΏ῀ѿҩ ṿӊ╠ S̆CL ᵞȂ 

BYTENUM[7:0]ҩ ᴰ ғRELOAD = 0̆ I2C_CTL1ҬAUTOEND

1 ץ ꜚ֟ STOPḤ Ȃ AUTOEND = 0̆I2C_STATTCβ 1ғSCL

ᵞȂ ’Ҋ Һ̆ ץ I2C_CTL1ҬSTOPβ 1 ֟ STOPḤ Ȃ

֟ RESTARTḤ ѿҩ ᴰ Ȃ START / STOP1 ץ TC

ᵝȂ 
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16-20. I2CҺ ̂N<=255̃ 

Һ ֟ ᴆ

̂START̃ 

Һ

׆

׆ ѿҩ

Һ

éé̂ ᴰ ̃

׆ Nҩ

Һ

Һ ֟ Ả ᴆ

ᴆ∆

RBNE

RBNE

xҩ

RBNE
ѿҩ

׆ N-1ҩ

Һ
RBNE

N-1ҩ ,  

STOP

I2C ᴆ ҹ ᴆ ᵬ

START

N-1ҩ

AUTOEND=0 

BYTENUM[7:0]=N
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16-21. I2CҺ ̂N>255̃ 

Һ ֟ ᴆ

̂START ̃

Һ

׆

׆ ѿҩ

Һ

éé̂ ᴰ ̃

׆ 255ҩ

Һ

Һ ֟ Ả ᴆ

ᴆ∆

RBNE

RBNĔTCR

xҩ

RBNE
ѿҩ

׆ 254ҩ

Һ
RBNE

255ҩ

I2C ᴆ ҹ ᴆ ᵬ

START

254ҩ

RELOAD =1 

BYTENUM[7:0]=0xFF

N=N-255

 BYTENUM[7:0]=N

׆ ѿҩ

Һ

éé̂ ᴰ ̃

׆ Nҩ

Һ

RBNE

RBNĔTC

xҩ

RBNE
ѿҩ

׆ N-1ҩ

Һ
RBNE

Nҩ

N-1ҩ

STOP

 

16.3.9. SMBus  

̂System Management Bus̆ ΏҹSMBusSMB̃ ѿ

└ ̆ Ḥ Ȃѿ S̆MBus ԍ Һ Һ̆ ԍ

ᴰ ON / OFFפ ḤȂSMBusI2Cѿ ̆Һ ԍ Һ ҉

ᵞ Ḥ̆ ῒ ҍ ῏ ̆ᶛ ᾟ ̂

Smart Battery DataȂ̃ 

SMBus  

SMBus҉ ҩ ֜ԑ SMBus׆ Ҭ ӈ ȂSMBusI2C Ҭ ᴰ

Ȃ I2C SMBus ӊѿ ̆Ḃ ҹῚ SMBus ȂҌ

֓ I2C ̆ SMBusACPI ӈ ‰ Ȃ 
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SMBus ԅI2Cᴆץ I2C ᴆ ̆ᵖ I2C ҉ ⱴԅԋ ᴆ ̆

Ȃ ≢ SMBus ѿҩ ̆ ԍ ꜚ

№ Ȃꜚ ≢ ᴆ ᴆᶏ ̆ Ḃ Ȃ

Ҭ ꜚ ≢ № ѿ Ȃ ҩᴨ ≠ԍ Ȃ

Ҭ̆ Ҭ hostҍ ӊ ѿҩ ≢̆ hostΐ № ⱳ Ȃ 

SMBus׆ └ 

SMBus ׆ └ҍI2Cѿ Ȃ ᾛ ACK └ ҩ Ȃ ⌠ פ

NACK Ȃ I2C_CTL0ҬSBCTLβ 1 ᶏ ׆ └

Ȃ 

Һ  

I2C_CTL0SMBHAENβ 1̆ SMBusץ Һ Ȃ Ҭ̆

׆ ᵬҹҺ ̆Һ ᵬҹ׆ ̆Һ SMBusҺ Ȃ 

 

SMBusѿ ̔Ẋ ҩ Ḥ ӄ̆Ḃᴪ ꜚ ᵝ Ȃ ԅҹָӇ

ҹ10 kHzððҹԅ ȂI2C ҉ ץ ҹѿҩľ Ŀ ̆

Ӟ Һ ׆ Ṝ̆Ẋ ׆ ѿ֓ ׆̆ ץ

ᵟҺ Ȃ Ḃ ץ Һ ׆̔ ̆ᵖ Ҍ ╠ ḤȂ׆ ╠ᴋ

Ⱶ ӊ ̆ ץ I2CḤȂI2C Ҭ └ ҩ ҉ ̆p SMBus

Ҭ̆ ҩ ҹ25~35msȂ SMBus Ẋ ̆ ҩᴪ ӄ̆

₮ԅ ̆ ᵝץ ̂ ̃ Ȃ Ҍᾛ ׆

ᵞ Ȃ 

I2C_TIMEOUTҬTOENᵝ EXTOENβ 1 ᶏץ Ȃ

Ḡ SMBus ṿӊ╠ ₮ ’Ȃ 

BUSTOA[11:0]Ҭ ṿ tTIMEOUT Ȃ TOIDLEᵝ ҹ 0̆ ץ

SCLγ Ȃ I2C_TIMEOUTҬTOENβ 1 ᶏ ̆ TOEN1ӊ

̆ BUSTOA[11:0]TOIDLEβҌ ḱ Ȃ SCLγ ԍ

BUSTOA+1*2048*tI2CCLK̆I2C_STATҬTIMEOUTᵝ 1Ȃ 

BUSTOA[11:0]ҹ׆ tLOW:SEXT̆ҹҺ tLOW:MEXTȂ I2C_TIMEOUTҬ

EXTOENβ 1 ᶏ Ȃ EXTOEN1ӊ ̆BUSTOB[11:0]Ҍ ḱ Ȃ

SMBus SCLᵞ ԍ BUSTOB+1*2048*tI2CCLK̆ ғ ⌠ԅ Ҭ

̆I2C_STATҬTIMEOUTᵝ 1Ȃ 

 

I2C Ҭ ѿҩ PEC ̆ ᶏ CRC-8 I2C Ȃѿҩ PEC

̂PEC ̃ ⱴ ᴰ ȂPEC ̂

 / Ώᵝ̃ᶏ CRC-8 ȂCRC-8 ᵝx8+x2+x+1̂CRC-8-ATM HEC̆
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∆ ҹ 0̃Ȃ 

I2C ̆ I2C_CTL0Ҭ PECENβ 1 ᶏץ PECȂ ԍPECD

I2C_CTL1ҬBYTENUM[7:0]̆ ׆ Ҋ SBCTLβ 1Ȃ

PECTRANS1̆ RELOADҹ0 ̆ BYTENUM[7:0] - 1 PECȂPEC

BYTENUM[7:0] - 1D Ȃ RELOAD1 PECTRANSȂ 

SMBus  

SMBus ѿҩ ῍֣ Ҭ Ḥ ̆ ҹ SMBALERT#Ȃ׆ ҉ Ԋᴆ ̆

ҩḤ Һ ׆ ȂҺ ᴪ Ҭ ̆ ̆

SMBALERT#Ȃ SMBALERT# ᵞ̆ ֓ ᴪ Ȃ

ҹ׆ ̂SMBHAEN = 0̃ ̆ I2C_CTL0ҬSMBALTEN1 ץ SMBA

ᵞȂ Ӟᶏ ԅ Ȃ ҹҺ ̂SMBHAEN = 1̆̃ғSMBALTEN

1 ̆ SMBA ⌠Ҋ ̆I2C_STATҬ SMBALTβ 1Ȃ

I2C_CTL0ҬERRIEβ 1̆ ֟ Ҭ Ȃ SMBALTEN = 0̆ ᶏ SMBA

ҹᵞ ̆ALERT Ӟ ҹ Ȃ SMBALTEN = 0̆SMBA ᵬ ‰

GPIOȂ 

 

Һ ⌠ Ḥ Ḥ ԍtHIGH,MAX̆ ҹ Ȃ 

⌠Һ ꜚ ⱴ ̆ᵖ ⌠ SMBCLKSMBDAT҉

’Ȃ ’Ҋ̆ҹԅḠ ╠ ᴰ ̆Һ

Ȃ 

ᶏ tIDLE ̆ BUSTOA[11:0]ҹ ṿ ץ̆ tIDLE Ȃ TIDLE

ᵝ 1̆ ץ SCL SDA Ȃ I2C_TIMEOUTҬ TOENβ

1 ᶏ ȂTOEN1 ̆BUSTOA[11:0]TIDLEҌ ḱ Ȃ SCL SDA

ԍ(BUSTOA+1)*4*tI2CCLK̆I2C_STATҬTIMEOUTᵝ ᵝȂ 

SMBus׆  

SMBus ⌠ פ NACK Ȃ ԍ׆ Ҋ ACK

└̆ I2C_CTL0ҬSBCTLβ 1 ᶏץ ׆ └ Ȃ 

ᶏ SMBus Ȃ I2C_CTL0Ҭ SMBDAEN1 ᶏץ

SMBus ̂0b1100 001Ȃ̃ I2C_CTL0ҬSMBHAEN1 ᶏץ

SMBusҺ ̂0b0001 000Ȃ̃ I2C_CTL0ҬSMBALTEN1 ᶏץ

̂0b0001 100̃Ȃ 

16.3.10. SMBus  

SMBusҺ ׆  

SMBusҺ PEC ̆ STARTβ 1╠̆ PECTRANSᵝ 1
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BYTENUM[7:0]ᵝ Ҭ Ȃ ’Ҋ̆ TIҬ ҹBYTENUM - 1Ȃ ̆

BYTENUM = 0x1ғ PECTRANSᵝ 1̆ ↕ I2C_PEC ꜚ Ȃ

AUTOENDҹ 1̆ SMBusҺ PEC ӊ ꜚ STOPḤ Ȃ

AUTOENDҹ 0̆ SMBusҺ ץ PEC ӊ RESTARTḤ ȂI2C_PEC

Ҭ BYTENUM - 1ҩ ̆PEC TCβ

1ȂSCL ᵞȂRESTARTᵝ TCҬ Ⱶ Ҭ 1Ȃ 

SMBusᵬҹ׆ ҹ̆ԅ PEC S̆BCTLβ 1Ȃ

ҩ ACK └̆ RELOADβ 1 ᶏ RELOAD Ȃ

PEC ̆ RELOADβ PECTRANS1Ȃ BYTENUM - 1ҩ

̆ Ҋѿҩ ҍ I2C_PEC Ҭ Ȃ ṿҌ ̆

ꜚ֟ NACKḤ ̕ ṿ ꜚ֟ ACKḤ ̆ NACKENβ ṿȂ

⌠PEC P̆EC ᴪ ⌠I2C_RDATAҬ R̆BNEβ 1Ȃ I2C_CTL0

Ҭ ERRIEβ 1̆ ғ PECṿҌ ̆PECERRᴪ 1 ֟ Ҭ Ȃ ᶏ

ACK └̆PECTRANSץ ҹ 1̆ BYTENUMץ Ȃ 

̔ RELAODβ 1ӊ ̆PECTRANSҌ ץ ḱ Ȃ 

16-22. SMBusҺ ׆ Ḥ  

׆ ACK 0 ACK N-1 ACK Ảŀŀ

ᴰ ̂ N+1ҩ ̃

Һ ׆ ׆ Һ

W(0) PEC ACK

 

SMBusҺ ׆  

SMBusҺ ᴰ PEC ̆ ᶏץ ꜚ Ȃ START

Ḥ ӊ╠̆ PECTRANSᵝ 1̆ ғ ׆ Ȃ BYTENUM - 1

ӊ ̆ Ҋѿҩ ꜚҍI2C_PEC Ҭ Ȃ Ả Ḥ ӊ╠̆

PEC ӊ ᴪ ₮NACK Ȃ 

SMBusҺ ⌠PEC ӊ ֟ RESTARTḤ ̆ ꜚ Ȃ

STARTḤ ӊ╠̆PECTRANSᵝ 1̆ ғ ׆ Ȃ BYTENUM - 

1 ӊ ̆ Ҋѿҩ ꜚҍI2C_PEC Ҭ Ȃ PEC

ӊ TCβ 1̆ SCL ᵞȂ TCҬ Ⱶ Ҭ RESTARTᵝ 1Ȃ 

SMBusᵬҹ׆ ̆ҹԅ BYTENUM[7:0]ҩ ӊ PEC ̆

SBCTLβ 1Ȃ PECTRANS1̆ BYTENUM[7:0]PEC Ȃ

’Ҋ̆ Һ ԍ BYTENUM - 1̆ TIҬ ҹ BYTENUM - 1̆

I2C_PEC Ҭ ꜚ Ȃ 

̔PECTRANSᵝ RELOAD1ӊ Ҍ ḱ Ȃ 
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16-23. SMBusҺ ׆ Ḥ  

׆ R(1) ACK Ảŀŀ

ᴰ ̂N+1ҩ ̃

Һ ׆ ׆ Һ

0 ACK N-1 ACK PEC NACK

 

׆ .16.3.11  

I2C ⱳ ̆MCU׆ 1 Ȃҹԅ MCU׆

֓ ̆I2C_CTL0 Ҭ WUENβ 1̆ I2CCLK

CK_IRC48MDIV_PERȂ 1Ҋ̆CK_IRC48MDIV_PER῏ Ȃ

I2C ⌠ STARTḤ ̆CK_IRC48MDIV_PER̆I2Cᴪ SCL ᵞ ⌠

CK_IRC48MDIV_PERȂ C̆K_IRC48MDIV_PERҹI2Cʟ Ȃ

̆ MCU ̆I2CSCL ᵞȂ ADDSEND ̆SCL

̆ ᴰ Ȃ ⌠ Ҍ ̆CK_IRC48MDIV_PERᴪῬ ῏ ̆

MCU Ҍᴪ Ȃ 

Ҭ ̂ADDMIE = 1̃ MCUȂ I2C ̆ WUEN 

= 0̆CK_IRC48MDIV_PER⌠ STARTḤ ӊ Ҍᴪ Ȃ ׆ ᶏ

̆ ̆I2C_CTL0Ҭ SSβ Ӟ 0Ȃ ׆

̂WUEN = 0̃̆ ↕ ῀ ӊ╠ I2C ̂I2CEN = 0Ȃ̃ 

16.3.12. DMA Ҋ ᴰ  

I2C׆ Һ Ҭ ̆ TIβ RBNEβ 1ӊ ̆ ᴆ Ώ ѿ

ҩ ̆ CPU ȂI2CDMAⱳ ץ TI RBNEβ 1 ̆ ꜚ

ѿ Ώ ᵬȂ 

I2C_CTL0Ҭ DENT 1 ᶏץ DMA Ȃ I2C_CTL0Ҭ DENR

1 ᶏץ DMA Ȃ Һ Ҋ̆ ᴆΏ῀׆ ̆ᴰ ̆

STARTβȂDMA STARTβ 1ӊ╠∆ Ȃ I2C_CTL1BYTENUM[7:0]

ᵝ ᴰ Ȃ ׆ Ҋ̆DMA Ԋᴆ ӊ╠ ADDSENDҬ

Ⱶ Ҭ ADDSENDӊ╠ ∆ Ȃ 

16.3.13. I2C Ҭ  

I2C 16-4. I2C Ȃ 

16-4. I2C  

I2C   

BERR  

LOSTARB ᴂ ҡ  

OUERR ҉  / Ҋ  

PECERR CRCṿҌ  

TIMEOUT SMBus Ҋ  
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I2C   

SMBALT SMBus  

I2CҬ Ԋᴆ 16-5. I2CҬ Ԋᴆ Ȃ 

16-5. I2CҬ Ԋᴆ 

Ҭ Ԋᴆ Ԋᴆ  ᶏ └ᵝ 

I2C_RDATA RBNE RBNEIE 

Ҭ  TI TIE 

׆ Ҋ ⌠STOPḤ  STPDET STPDETIE 

ᴰ  TCR 
TCIE 

ᴰ  TC 

 ADDSEND ADDMIE 

⌠NACK NACK NACKIE 

 BERR 

ERRIE 

ᴂ ҡ  LOSTARB 

҉ /Ҋ  OUERR 

PEC  PECERR 

 TIMEOUT 

SMBus  SMBALT 

16.3.14. I2C  

ҹ └ ῀ ̂CortexÈ-M23ῤ Ả ̃̆ SMBus ᴪ DBG Ҭ

I2Cx_HOLDβ ᵬ Ả ᵬȂ 
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16.4. I2C  

I2C0 ̔0x4000 5400 

I2C1 ̔0x4000 5800 

16.4.1. └ 0̂ I2C_CTL0̃ 

Ẓ ̔0x00 

ᵝṿ̔0x0000 0000 

̂32β ̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  PECEN 

SMBALT

EN 

SMBDAE

N 

SMBHAE

N 

GCEN WUEN SS SBCTL 

 rw rw rw rw rw rw rw rw 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

DENR DENT Ḡ  ANOFF DNF[3:0] ERRIE TCIE 

STPDETI

E 

NACKIE ADDMIE RBNEIE TIE I2CEN 

rw rw  rw rw rw rw rw rw rw rw rw rw 

 

ᵝ/β    

31:24 Ḡ  Ḡ ᵝṿȂ 

23 PECEN PEC ῏Ȃ 

0̔ PEC ῏ Ȃ 

1̔ PEC Ȃ 

̔ Ҍ SMBusⱳ ̆↕Ḡ ᵝ̆ ᴆ ҹ0Ȃ 

22 SMBALTEN SMBus ᶏ Ȃ 

0̔ ׆ ҊSMBA Һ ҊSMBus SMBA Ȃ 

1̔ ׆ ҊSMBA ᵞ Һ ҊSMBus SMBAᶏ Ȃ 

̔ Ҍ SMBusⱳ ̆↕Ḡ ᵝ̆ ᴆ ҹ0Ȃ 

21 SMBDAEN SMBus ᶏ Ȃ 

0̔ ̆ 0b1100001xNACK Ȃ 

1̔ ᶏ ̆ 0b1100001xACK Ȃ 

̔ Ҍ SMBusⱳ ̆↕Ḡ ᵝ̆ ᴆ ҹ0Ȃ 

20 SMBHAEN SMBusҺ ᶏ Ȃ 

0̔ Һ ̆ 0b0001000xNACK Ȃ 

1̔ Һ ᶏ ̆ 0b0001000xACK Ȃ 

̔ Ҍ SMBusⱳ ̆↕Ḡ ᵝ̆ ᴆ ҹ0Ȃ 

19 GCEN ̂0x00̃ Ȃ 

0̔ ׆ Ҍ Ȃ 

1̔ ׆ Ȃ 
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18 WUEN ᶏ ׆ Ҭ ̆ 1Ȃ 

MCU׆ ᵝ Ȃ 

0̔ ׆ Ҭ Ȃ 

1̔ ᶏ ׆ Ҭ Ȃ 

̔ DNF[3:0] = 0̆WUEN 1Ȃ 

17 SS ׆ Ҋ SCLᵞȂ 

ᴆ 1 0Ȃ 

0̔ ᵞSCL 

1̔ Ҍ ᵞSCL 

̔ Һ Ҋ̆ ᵝ ҹ0Ȃ ᵝ I2CEN = 0ḱ Ȃ 

16 SBCTL ׆ Ҋ └Ȃ 

ᵝ ԍ ׆ Ҋᶏ ᴆ └Ȃ 

0̔ ׆ Ҋ └ Ȃ 

1̔ ׆ Ҋ └ᶏ Ȃ 

15 DENR DMA ᶏ  

0̔ DMA  

1̔ DMA ᶏ  

14 DENT DMA ᶏ  

0̔ DMA  

1̔ DMA ᶏ  

13 Ḡ  Ḡ ᵝṿȂ 

12 ANOFF  

0̔ ᶏ Ȃ 

1̔ Ȃ 

̔ ᵝ I2C ̂I2CEN = 0̃ Ȃ 

11:8 DNF[3:0]  

0000̔ Ȃ 

0001̔ ᶏ ғ ץ Ҍ ԍ1 tI2CCLK Ȃ 

Ν 

1111̔ ᶏ ғ ץ Ҍ ԍ15 tI2CCLK Ȃ 

̔ ֓ᵝ I2C ̂I2CEN = 0̃ ḱ Ȃ 

7 ERRIE Ҭ ᶏ  

0̔ Ҭ  

1̔ Ҭ ᶏ ̆ BERR̆LOSTARBŎUERR̆PECERR̆TIMEOUTSMBALT

ᵝ 1 ̆ ֟ Ҭ Ȃ 

6 TCIE ᴰ Ҭ ᶏ  

0̔ ᴰ Ҭ Ȃ 

1̔ ᴰ Ҭ ᶏ Ȃ 

5 STPDETIE Ả Ḥ Ҭ ᶏ  
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0̔ Ả Ḥ ̂STPDET̃ Ҭ Ȃ 

1̔ Ả Ḥ ̂STPDET̃ Ҭ ᶏ Ȃ 

4 NACKIE ⌠NACK Ҭ ᶏ  

0̔ ⌠NACK Ҭ Ȃ 

1̔ ⌠NACK Ҭ ᶏ Ȃ 

3 ADDMIE ׆ Ҋ Ҭ ᶏ  

0̔ Ҭ Ȃ 

1̔ Ҭ ᶏ Ȃ 

2 RBNEIE Ҭ ᶏ  

0̔ ̂RBNẼҬ Ȃ 

1̔ ̂RBNẼҬ ᶏ Ȃ 

1 TIE Ҭ ᶏ  

0̔ Ҭ ̂TĨ Ȃ 

1̔ Ҭ ̂TĨᶏ Ȃ 

0 I2CEN I2C ᶏ  

0̔ I2C Ȃ 

1̔ I2Cᶏ Ȃ 

16.4.2. └ 1̂ I2C_CTL1̃ 

Ẓ ̔0x04 

ᵝṿ̔0x0000 0000 

̂32β ̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

PECTRA

NS 

AUTOEN

D 

RELOAD BYTENUM[7:0] 

 rw rw rw rw 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

NACKEN STOP START 

HEAD10

R 

ADD10E

N 

TRDIR SADDRESS[9:0] 

rw rw rw rw rw rw rw 

 

ᵝ/β    

31:27 Ḡ  Ḡ ᵝṿȂ 

26 PECTRANS PECD  

ᴆ 1 0̆ ᴆ Ҋץ ᴆҊ ᵝ̔PECD ADDSEND1

⌠STOPḤ I2CEN = 0Ȃ 

0̔ Ҍᴰ PECṿȂ 

1̔ ᴰ PECṿȂ 

̔ RELOAD = 1׆ ҊSBCTL = 0̆ ᵝ Ȃ Ҍ SMBus
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ⱳ ̆↕Ḡ ᵝ̆ ᴆ ҹ0Ȃ 

25 AUTOEND Һ Ҋ ꜚ  

0̔ BYTENUM[7:0]ҩ ᴰ ̆TCβ 1Ȃ 

1̔ BYTENUM[7:0]ҩ ᴰ ̆ ꜚ STOPḤ Ȃ 

̔ ᵝֽ RELOAD = 0 Ȃ ᵝ ᴆ 1 0Ȃ 

24 RELOAD ᶏ  

0̔ BYTENUM[7:0]ҩ ᴰ ̆ᴰ Ȃ 

1̔ BYTENUM[7:0]ҩ ᴰ ̆D ̆ BYTENUM[7:0]Ȃ

BYTENUM[7:0]ҩ ᴰ ̆I2C_STATҬTCRβ 1Ȃ 

̔ ᵝ ᴆ 1 0Ȃ 

23:16 BYTENUM[7:0] ᴰ  

֓ ᴰ Ȃ SBCTL = 0̆ ֓ᵝ Ȃ 

̔ STARTβ 1 ̆ ֓ᵝҌ ḱ Ȃ 

15 NACKEN ׆ Ҋ֟ NACK 

0̔ ⌠ ̆ ACKȂ 

1̔ ⌠ ̆ NACKȂ 

̔ ᵝ ᴆ 1̆ Ҋץ ’Ҋ ᴆ ̔NACK ⌠

STOPḤ ADDSEND1̆ I2CEN = 0Ȃ PECᶏ ̆ ACK

NACKҍNACKENṿ ῏Ȃ SS = 1̆ғOUERRβ 1̆ NACKENṿᴪ

̆ ғ NACKȂ 

14 STOP I2C ҉֟ ѿҩSTOP Ḥ Ȃ 

ᵝ ᴆ 1̆ I2CEN = 0⌠STOPḤ ᴆ Ȃ 

0̔ Ҍ STOPȂ 

1̔ STOPȂ 

13 START I2C ҉֟ ѿҩSTARTḤ  

ᵝ ᴆ 1̆ ׆ ᴆ Ȃ ᴂ ҡ ̆ ̆

I2CEN=0̆ ᵝӞ ץ ᴆ Ȃ I2C_STATCҬADDSENDCᵝ

1 ץ ᴆ ᵝȂ 

0̔ Ҍ STARTȂ 

1̔ STARTȂ 

12 HEAD10R Һ Ҋֽ 10β ᵬȂ 

0̔ Һ 10β ׆ ↓ҹSTART + 10ᵝ ̂Ώ̃ + ԋҩ

 + RESTART + 10ᵝ ̂ Ȃ̃ 

1̔ Һ ↓ҹRESTART + 10ᵝ ̂ Ȃ̃ 

̔ STARTβ 1 ̆ ᵝҌ ḱ Ȃ 

11 ADD10EN Һ Ҋᶏ 10β  

0̔ Һ ᵬ 7β ҊȂ 

1̔ Һ ᵬ 10β ҊȂ 

̔ STARTβ 1 ̆ ᵝҌ ḱ Ȃ 

10 TRDIR Һ Ҋᴰ  
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0̔ Һ  

1̔ Һ  

̔ STARTβ 1 ̆ ᵝҌ ḱ Ȃ 

9:0 SADDRESS[9:0] ׆  

SADDRESS[9:8]̔׆ 9:8βȂ 

ADD10EN = 0̆ ᵝ Ȃ 

ADD10EN = 1̆ ᵝ Ώ῀ ׆ 9:8βȂ 

SADDRESS[7:1]̔׆ 7:1βȂ 

ADD10EN = 0̆ ֓ᵝΏ῀ 7β ׆ Ȃ 

ADD10EN = 1̆ ֓ᵝΏ῀ ׆ 7:1βȂ 

SADDRESS0̔׆ 0β Ȃ 

ADD10EN = 0̆ ֓ᵝ Ȃ 

ADD10EN = 1̆ ֓ᵝΏ῀ ׆ 0β Ȃ 

̔ STARTβ 1 ̆ ᵝҌ ḱ Ȃ 

׆ .16.4.3 0̂ I2C_SADDR0̃ 

Ẓ ̔0x08 

ᵝṿ̔0x0000 0000 

̂32β ̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

ADDRES

SEN 

Ḡ  

ADDFOR

MAT 

ADDRESS[9:8] ADDRESS[7:1] 

ADDRES

S0 

rw  rw rw rw rw 

 

ᵝ/β    

31:16 Ḡ  Ḡ ᵝṿȂ 

15 ADDRESSEN I2C ᶏ  

0̔ I2C Ȃ 

1̔ I2C ᶏ Ȃ 

14:11 Ḡ  Ḡ ᵝṿȂ 

10 ADDFORMAT I2C׆  

0̔ 7β Ȃ 

1̔ 10β Ȃ 

̔ ADDRESSEN = 1̆ ᵝҌ ΏȂ 

9:8 ADDRESS[9:8] 10β ңᵝ 

̔ ADDRESSEN = 1̆ ᵝҌ ΏȂ 

7:1 ADDRESS[7:1] 7β 10β 7-1β  
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̔ ADDRESSEN = 1̆ ᵝҌ ΏȂ 

0 ADDRESS0 10β 0β  

̔ ADDRESSEN = 1̆ ᵝҌ ΏȂ 

׆ .16.4.4 1̂ I2C_SADDR1̃ 

Ẓ ̔0x0C 

ᵝṿ̔0x0000 0000 

̂32β ̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

ADDRES

S2EN 

Ḡ  ADDMSK2[2:0] ADDRESS2[7:1] Ḡ  

rw  rw rw  

 

ᵝ/β    

31:16 Ḡ  Ḡ ᵝṿȂ 

15 ADDRESS2EN I2Cԋҩ ᶏ  

0̔ I2Cԋҩ  

1̔ I2Cԋҩ ᶏ  

14:11 Ḡ  Ḡ ᵝṿȂ 

10:8 ADDMSK2[2:0] ADDRESS2[7:1] 

ӈ ⌠ ֓ᵝ ҍADDRESS2[7:1]̆ ֓ᵝ ̂Ҍ Ȃ̃ 

000̔Ҍ ̆ ᵝ Ȃ 

N̂ 001~110̃̔ ADDRESS2[n:0]ȂADDRESS2[7:n+1] Ȃ 

111̔ADDRESS2[7:1]Ȃ ԍ ⌠ 7β ᴪ ACK ̆Ḡ

̂0b0000xxx0b1111xxx̃ Ȃ 

̔ ADDRESS2EN = 1̆ ᵝҌ ΏȂ ADDMSK2Ҍ ԍ 0̆ ᶏ

ᵝ ̆I2CḠ ̂0b0000xxx0b1111xxx̃ӞҌᴪ ACK Ȃ 

7:1 ADDRESS2[7:1] I2C׆ ԋҩ  

̔ ADDRESS2EN = 1̆ ᵝҌ ΏȂ 

0 Ḡ  Ḡ ᵝṿȂ 

16.4.5. ̂I2C_TIMING̃ 

Ẓ ̔0x10 

ᵝṿ̔0x0000 0000 

̂32β ̃ Ȃ 
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31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

PSC[3:0] Ḡ  SCLDELY[3:0] SDADELY[3:0] 

rw  rw rw 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

SCLH[7:0] SCLL[7:0] 

rw rw 

 

ᵝ/β    

31:28 PSC[3:0] №  

ҹԅ ԍ Ḡ tPSC̆ ֓ᵝ ԍ

I2CCLK № ȂtPSCӞ ԍSCL ᵞ Ȃ 

tPSC=(PSC+1)*tI2CCLKȂ 

27:24 Ḡ  Ḡ ᵝṿȂ 

23:20 SCLDELY[3:0]  

֓ᵝ ԍ SDA SCL҉ ӊ tSCLDELYȂ Һ Ҋ ׆

ҊSS = 0̆ tSCLDELY SCL ᵞȂ 

tSCLDELY=(SCLDELY+1)*tPSCȂ 

19:16 SDADELY[3:0] Ḡ  

֓ᵝ ԍ SCLҊ SDA ӊ tSDADELYȂ Һ Ҋ ׆

ҊSS = 0̆ tSDADELY SCL ᵞȂ 

TSDADELY=SDADELY*tPSCȂ 

15:8 SCLH[7:0] SCL  

SCL ץ ֓ᵝ ֟ Ȃ 

tSCLH=(SCLH+1)*tPSCȂ 

̔ ֓ᵝ ԍҺ Ȃ 

7:0 SCLL[7:0] SCLγ  

SCLγ ץ ֓ᵝ ֟ Ȃ 

tSCLL=(SCLL+1)*tPSCȂ 

̔ ֓ᵝ ԍҺ Ȃ 

16.4.6. ̂I2C_TIMEOUT̃ 

Ẓ ̔0x14 

ᵝṿ̔0x0000 0000 

̔ Ҍ SMBusⱳ ̆↕Ḡ ̆ ᴆ ҹ0x00000000Ȃ 

̂32β ̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

EXTOEN Ḡ  BUSTOB[11:0] 

rw  rw 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 
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TOEN Ḡ  TOIDLE BUSTOA[11:0] 

rw  rw rw 

 

ᵝ/β    

31 EXTOEN Ḥ ᶏ  

SCL ᵞ ԍ tLOW:EXT̆ ᴪ ֟ ̆

tLOW:EXT=(BUSTOB+1)*2048*tI2CCLKȂ 

0̔ Ḥ Ȃ 

1̔ Ḥ ᶏ Ȃ 

30:28 Ḡ  Ḡ ᵝṿȂ 

27:16 BUSTOB[11:0] B 

Ȃ Һ Ҋ̆ Һ ᵞ

tLOW:MEXTȂ׆ Ҋ̆ ׆ ᵞ tLOW:SEXTȂ 

tLOW:EXT=(BUSTOB+1)*2048*tI2CCLKȂ 

̔ ᵝ ֽ EXTOEN = 0ץ ḱ Ȃ 

15 TOEN ᶏ  

TOIDLE = 0̆SCLᵞ ԍtTIMEOUT TOIDLE = 1̆SCLᵞ ԍ

tIDLĔ ⌠ Ȃ 

0̔ SCL  

1̔ SCL ᶏ  

14:13 Ḡ  Ḡ ᵝṿȂ 

12 TOIDLE  

0̔ BUSTOAԍ SCLγ Ȃ 

1̔ BUSTOAԍ SCL SDA ̂ ᴆ Ȃ̃ 

̔ ᵝ ֽ TOEN = 0 ץ ΏȂ 

11:0 BUSTOA[11:0] A 

TOIDLE = 0̆tTIMEOUT=(BUSTOA+1)*2048*tI2CCLK 

TOIDLE = 1̆tIDLE=(BUSTOA+1)*4*tI2CCLK 

̔ ᵝ ֽ TOEN = 0 ץ ΏȂ 

16.4.7. ̂I2C_STAT̃ 

Ẓ ̔0x18 

ᵝṿ̔0x0000 0001 

̂32β ̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  READDR[6:0] TR 

 r r 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 
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I2CBSY Ḡ  SMBALT TIMEOUT PECERR OUERR 

LOSTAR

B 

BERR TCR TC STPDET NACK 

ADDSEN

D 

RBNE TI TBE 

r  r r r r r r r r r r r r rw rw 

 

ᵝ/β    

31:24 Ḡ  Ḡ ᵝṿȂ 

23:17 READDR[6:0] ׆ Ҋ ⌠  

ADDSEND 1 ̆ ֓ᵝ ԍ Ữ ⌠ Ȃ 10β ’Ҋ̆

READDR[6:0]Ữ10β ңᵝȂ 

16 TR I2C׆ Ҋᵬҹ  

ᵝ ADDSENDᵝ 1 Ȃ 

0̔  

1̔  

15 I2CBSY  

ᵝ ᴆ ⌠STARTḤ 1Ȃ STOPḤ ᴆ 0Ȃ I2CEN = 0̆

ᴆ Ȃ 

0̔ I2C  

1̔ I2C  

14 Ḡ  Ḡ ᵝṿȂ 

13 SMBALT SMBus  

SMBHAEN = 1̆SMBALTEN = 1ғ SMBA ⌠SMBALERTԊᴆ̂Ҋ

̃ ̆ ᵝ ᴆ 1ȂSMBALTC1 ץ ᵝ ᴆ Ȃ I2CEN = 0̆

ᵝ ᴆ Ȃ 

0̔ SMBA ҉ ⌠SMBALERTԊᴆȂ 

1̔ SMBA ҉ ⌠SMBALERTԊᴆȂ 

̔ Ҍ SMBusⱳ ̆↕Ḡ ᵝ̆ ᴆ ҹ0Ȃ 

12 TIMEOUT  

̆ ᵝ 1ȂTIMEOUTC1 ץ ᵝ ᴆ Ȃ

I2CEN = 0̆ ᵝ ᴆ Ȃ 

0̔ Ȃ 

1̔ Ȃ 

̔ Ҍ SMBusⱳ ̆↕Ḡ ᵝ̆ ᴆ ҹ0Ȃ 

11 PECERR PEC  

⌠ PEC ҍI2C_PEC Ҭ ῤ Ҍ ̆ ᵝ 1Ȃ ꜚ

NACKȂPECERRC1 ץ ᵝ ᴆ Ȃ I2CEN = 0̆ ᵝ ᴆ

Ȃ 

0̔ ⌠PECҍI2C_PECῤ Ȃ 

1̔ ⌠PECҍI2C_PECῤ Ҍ ̆ I2C NACKENβ ṿ̆

NACKȂ 

̔ Ҍ SMBusⱳ ̆↕Ḡ ᵝ̆ ᴆ ҹ0Ȃ 
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10 OUERR ׆ Ҋ҉  / Ҋ  

׆ ҊғSS = 1̆ ҉  / Ҋ ̆ ᵝ 1ȂOUERRC1 ץ

ᵝ ᴆ Ȃ I2CEN = 0̆ ᵝ ᴆ Ȃ 

0̔ ҉  / Ҋ Ȃ 

1̔ ҉  / Ҋ Ȃ 

9 LOSTARB ᴂ ҡ  

LOSTARBC 1 ץ ᵝ ᴆ Ȃ I2CEN = 0̆ ᵝ ᴆ Ȃ 

0̔ ᴂ ҡ Ȃ 

1̔ ᴂ ҡ ̆I2C ׆ Ȃ 

8 BERR  

I2C ҉ ԅ ӊ STARTḤ STOPḤ ̆ ֟ ̆

ᵝ 1ȂBERRC1 ץ ᵝ ᴆ Ȃ I2CEN = 0̆ ᵝ ᴆ Ȃ 

0̔ Ȃ 

1̔ ԅ Ȃ 

7 TCR ᴰ  

RELOAD = 1ғBYTENUM[7:0]ҩ ᴰ ̆ ᵝ 1Ȃ BYTENUM[7:0]

Ώ῀ѿҩ ṿ ץ ᴆ ᵝȂ 

0̔ RELOAD = 1̆BYTENUM[7:0]ҩ ᴰ Ȃ 

1̔ RELOAD = 1̆BYTENUM[7:0]ҩ ᴰ Ȃ 

6 TC Һ Ҋᴰ  

RELOAD = 0̆AUTOEND = 0ғBYTENUM[7:0]ҩ ᴰ ̆ ᵝ 1Ȃ

STARTβ STOPβ 1 ᵝ Ȃ 

0̔ BYTENUM[7:0]ҩ ᴰ Ȃ 

1̔ BYTENUM[7:0]ҩ ᴰ Ȃ 

5 STPDET ҉ ⌠STOPḤ  

҉ ⌠STOPḤ Һ̆ ׆ ᵝ ᴆ 1ȂSTPDETC1

ץ ᵝ ᴆ Ȃ I2CEN = 0̆ ᵝ ᴆ Ȃ 

0̔ ⌠STOP ᵝȂ 

1̔ ⌠STOP ᵝȂ 

4 NACK ⌠NACK  

⌠ NACK̆ ᵝ 1ȂNACKC1 ץ ᵝ ᴆ Ȃ I2CEN = 0

̆ ᵝ ᴆ Ȃ 

0̔ ⌠ACKȂ 

1̔ ⌠NACKȂ 

3 ADDSEND ׆ Ҋ ⌠ ҍ  

⌠ ҍᶏ ׆ ӊѿ ̆ ᵝ ᴆ 1ȂADDSENDC1

ץ ᵝ ᴆ Ȃ I2CEN = 0̆ ᵝ ᴆ Ȃ 

0̔ ⌠ Ҍ Ȃ 

1̔ ⌠ Ȃ 

2 RBNE I2C_RDATA 
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⌠ ῀I2C_RDATA ̆ ᵝ 1Ȃ I2C_RDATA ᵝȂ 

0̔ I2C_RDATAȂ 

1̔ I2C_RDATĂ ᴆ ץ Ȃ 

1 TI Ҭ  

I2C_TDATAҹ ғI2C Ạ ‰ ̆ ᵝ 1Ȃ Ҋѿҩ

Ώ῀I2C_TDATA ᵝ Ȃ SS = 1̆ ᴆ ᵝ 1 ֟

TIԊᴆ̂TIE = 1ҹҬ ̆DENT = 1ҹDMA Ȃ̃ 

0̔ I2C_TDATA I2C Ạ ‰ Ȃ 

1̔ I2C_TDATAғI2C Ạ ‰ Ȃ 

0 TBE I2C_TDATA 

I2C_TDATAҹ ̆ ᵝ 1Ȃ Ҋѿҩ Ώ῀I2C_TDATA

̆ ᵝ Ȃ ץ ᴆ ᵝ 1 I2C_TDATAȂ 

0̔ I2C_TDATAȂ 

1̔ I2C_TDATAȂ 

16.4.8. ̂I2C_STATC̃ 

Ẓ ̔0x1C 

ᵝṿ̔0x0000 0000 

̂32β ̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ  

SMBALT

C 

TIMEOUT

C 

PECERR

C 

OUERRC 

LOSTAR

BC 

BERRC Ḡ  

STPDET

C 

NACKC 

ADDSEN

DC 

Ḡ  

 w w w w w w  w w w  

 

ᵝ/β    

31:14 Ḡ  Ḡ ᵝṿȂ 

13 SMBALTC SMBus  

ᴆ ᵝΏ1 ץ I2C_STATҬSMBALTβȂ 

̔ Ҍ SMBusⱳ ̆↕Ḡ ᵝ̆ ᴆ ҹ0Ȃ 

12 TIMEOUTC TIMEOUT  

ᴆ ᵝΏ1 ץ I2C_STATҬTIMEOUTᵝȂ 

̔ Ҍ SMBusⱳ ̆↕Ḡ ᵝ̆ ᴆ ҹ0Ȃ 

11 PECERRC PEC  

ᴆ ᵝΏ1 ץ I2C_STATҬPECERRβȂ 

̔ Ҍ SMBusⱳ ̆↕Ḡ ᵝ̆ ᴆ ҹ0Ȃ 

10 OUERRC ҉  / Ҋ  
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ᴆ ᵝΏ1 ץ I2C_STATҬOUERRβȂ 

9 LOSTARBC ᴂ ҡ  

ᴆ ᵝΏ1 ץ I2C_STATҬLOSTARBᵝȂ 

8 BERRC  

ᴆ ᵝΏ1 ץ I2C_STATҬBERRβȂ 

7:6 Ḡ  Ḡ ᵝṿȂ 

5 STPDETC Ả ᵝ  

ᴆ ᵝΏ1 ץ I2C_STATҬSTPDETβȂ 

4 NACKC NACK  

ᴆ ᵝΏ1 ץ I2C_STATҬNACKβȂ 

3 ADDSENDC  

ᴆ ᵝΏ1 ץ I2C_STATҬADDSENDᵝȂ 

2:0 Ḡ  Ḡ ᵝṿȂ 

16.4.9. PEC ̂I2C_PEC̃ 

Ẓ ̔0x20 

ᵝṿ̔0x0000 0000 

̔ Ҍ SMBusⱳ ̆↕Ḡ ̆ ᴆ ҹ0x00000000Ȃ 

̂32β ̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ  PECV[7:0] 

 r 

 

ᵝ/β    

31:8 Ḡ  Ḡ ᵝṿȂ 

7:0 PECV[7:0] PECᶏ ̆ ᴆ ₮ PECṿȂ 

I2CEN = 0̆PECV ᴆ Ȃ 

16.4.10. ̂I2C_RDATÃ 

Ẓ ̔0x24 

ᵝṿ̔0x0000 0000 

̂32β ̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 



                                                            GD32C2x1Ύ 

456 
 

Ḡ  

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ  RDATA[7:0] 

 r 

 

ᵝ/β    

31:8 Ḡ  Ḡ ᵝṿȂ 

7:0 RDATA[7:0] ⌠  

16.4.11. ̂I2C_TDATÃ 

Ẓ ̔0x28 

ᵝṿ̔0x0000 0000 

̂32β ̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ  TDATA [7:0] 

 rw 

 

ᵝ/β    

31:8 Ḡ  Ḡ ᵝṿȂ 

7:0 TDATA[7:0]  

16.4.12. └ 2̂ I2C_CTL2̃ 

Ẓ ̔0x90 

ᵝṿ̔0x0000 FE00 

̂32β ̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

ADDM[6:0] Ḡ  

rw  

 

ᵝ/β    

31:16 Ḡ  Ḡ ᵝṿȂ 

15:9 ADDM[6:0] ӈADDRESS[7:1]֓ᵝ ⌠ ̆ ֓ᵝҌ ȂADDM[6:0]
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Ҭ ҹ1 ᵝᶏ ADDRESS[7:1]Ҭ ᵝҍ ⌠ ̆ ҹ0

ᵝ↕ ̂ ⌠ ᵝ ҹ0ץ 1̃Ȃ 

8:0 Ḡ  Ḡ ᵝṿȂ 
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17. ұ / ҉ ̂SPI/I2S̃ 

 ׃ .17.1

SPI/I2Sץ SPI I2S ҍ ḤȂ 

ұ ̂Serial Peripheral Interfacĕ ΏҹSPĨ ᶫԅ ԍSPI

ⱳ ̆ ץ ᵬԍҺ ׆ ȂSPI ΐ ᴆCRC ῃ

Ȃ SPI1 SPI Һ Ȃ 

҉ ̂Inter-IC Sound̆ ΏҹI2S̃ ‰ №̆≢ I2S≠ ‰ M̆SB

‰̆LSB ‰ PCM‰Ȃ ץ Ҋ ̆ Һ ̆Һ

׆̆ ׆ Ȃ 

17.2. Һ  

17.2.1. SPIҺ  

Â ΐ ῃ Һ׆ ᵬȂ 

Â 16ᵝ ̆ ‖ ̂ SPI0̃Ȃ 

Â 32ᵝ ̆ FIFÔ SPI1̃Ȃ 

Â 8ᵝ 16ᵝ ̂ SPI0̃Ȃ 

Â 4ᵝ⌠16ᵝ ̂ SPI1̃Ȃ 

Â ᵞᵝ ╠ ᵝ ╠ ᵝ Ȃ 

Â ᴆ ᴆNSS Ȃ 

Â ᴆCRC ȁ Ȃ 

Â DMA Ȃ 

Â SPI TI Ȃ 

Â SPI NSS ‖ Ȃ 

Â SPI ⱳ Һ ̂ SPI1̃Ȃ 

17.2.2. I2SҺ  

Â ΐ ⱳ Һ׆ ᵬȂ 

Â I2S ‰̔ ≠ ‰̆MSB ‰̆LSB ‰ PCM ‰Ȃ 

Â ץҹ16ᵝ̆24ᵝ 32ᵝȂ 

Â ҹ16ᵝ 32ᵝȂ 

Â 16ᵝ ‖ ԍ Ȃ 

Â I2S № ̆ ץ ⌠8 kHz⌠192 kHz Ȃ 

Â Ȃ 

Â DMAⱳ Ȃ 
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17.3. SPIⱳ  

17.4. SPI  

17-1. SPI  

MISO

NSS

SCK

MOSI

/ └

‖ /

FIFO

ᵝ

‖ /

FIFO

└

SYSCLK

LSBMSB

   PADO

I

A
P

B

   PADO

I

   PADO

I

   PAD
O

I

IO2

IO3

    PAD
O

I

   PAD
O

I

 

17.4.1. SPIḤ  

̂ SPI ̃ 

17-1. SPIḤ  

   

SCK I/O 
Һ ̔SPI ₮ 

׆ ̔SPI ῀ 

MISO I/O 

Һ ̔  

׆ ̔  

Һ ̔Ҍᶏ  

׆ ̔  

MOSI I/O 

Һ ̔  

׆ ̔  

Һ ̔  

׆ ̔Ҍᶏ  

NSS I/O 

ᴆNSS ̔Ҍᶏ  

Һ ᴆNSS ̔NSSDRV=1 ̆ҹNSS ₮̆ ԍ

Һ ̕NSSDRV=0 ̆ҹNSS ῀̆ ԍ Һ

Ȃ 

׆ ᴆNSS ̔ҹNSS῀̆ᵬҹ׆ Ḥ Ȃ 
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SPI  

SPI ҹ ̆ SPI_QCTLҬ QMODβ 1 ̆ ҹSPI ̂ ԍ

SPI1̃ȂSPI ᵬ Һ Ȃ 

SPI_QCTLҬ IO23_DRVᵝ̆ SPI Ҋ̆ ᴆ ץ ꜚIO2 IO3

ҹ Ȃ 

SPI Ҋ̆SPI Ҋ6ҩץ ҍ ̔ 

17-2. SPIḤ  

   

SCK O SPI ₮ 

MOSI I/O 0 

MISO I/O 1 

IO2 I/O 2 

IO3 I/O 3 

NSS O NSS ₮ 

17.4.2. SPI  

SPI_CTL0Ҭ CKPLβ CKPHβ‗ ԅSPI Ḥ ȂCKPLβ‗ ԅ

SCK ̆CKPHβ‗ ԅ ѿҩ ԋҩ ҹ Ȃ TI

Ҋ̆ ңᵝ ӈȂ 

SPI1 Ҭ̆ SPI_CTL1Ҭ DZ[3:0]β ̆ ץ ҹ4β 16βȂ

Ҍֽ ԍ Ӟ ԍ ȂҌ ̆ FIFO

ҍSPI_CTL1Ҭ BYTENβ Ȃ SPI Ҋ̆ ҹ8

ᵝȂ 

̆ SPI_CTL0Ҭ LFβ ץ ̆ LF=1̆SPIᾢ LSBβ̆ LF=0

̆↕ᾢ MSBβȂ TI Ҭ̆ ҹᾢ MSBβȂ 

SPI_DATA ̆ ѿҩ ̂ ԍ ԍѿҩ

̃ ѿҩ Ȃ ̆ ῤ ᵝᴪ ₮Ȃ 
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17-2. SPI1 Ҋ  

SCK (CKPH=0 CKPL=0)

SCK (CKPH=0 CKPL=1)

SCK (CKPH=1 CKPL=0)

SCK (CKPH=1 CKPL=1)

LF=1 

DZ[3:0]=7

MOSI

MISO

NSS

D0 D1 D2 D3 D4 D5 D6 D7

D0 D1 D2 D3 D4 D5 D6 D7

 

17-3. SPI1  

00

7 6 05

0000

015 12 11

Rx Rx

DZ=5̆ ҹ6bit DZ=11̆ ҹ12bit

 

SPI0 Ҭ̆ SPI_CTL0Ҭ FF16β ̆ FF16=1 ̆ ҹ16

ᵝ̆ ↕ҹ8β Ȃ 

SPI_CTL0Ҭ LFβ ץ ̆ LF=1̆SPI0ᾢ LSBβ̆ LF=0̆

↕ᾢ MSBβȂ TI Ҭ̆ ҹᾢ MSBβȂ 

17-4. SPI0 Ҋ  

SCK (CKPH=0 CKPL=0)

SCK (CKPH=0 CKPL=1)

SCK (CKPH=1 CKPL=0)

SCK (CKPH=0 CKPL=1)

LF=1 

FF16=0

MOSI

MISO

NSS

D0 D1 D2 D3 D4 D5 D6 D7

D0 D1 D2 D3 D4 D5 D6 D7
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17-5. SPI1 Ҋ SPI ̂CKPL=1, CKPH=1, LF=0̃ 

D[5]

D[4]

D[6]

D[7]

D[0]

D[1]

D[2]

D[3]

D[5]

D[4]

D[6]

D[7]

D[0]

D[1]

D[2]

D[3]

SCK

MOSI

MISO

IO2

IO3

NSS

 

17.4.3. ‖  

32β ‖ ̂RXFIFÕ ‖ ̂TXFIFÕ№≢ ԍSPI ᴰ Ҍ

̆ ᶏױ SPIץ ᵬ̂ ԍSPI1̃Ȃ 

17-6. / ‖  

/

ᵝ

RXFIFO TXFIFO

ΏSPI_DATASPI_DATA

TXRX

 

╠TXFIFOỮ ԍ ԍ ᵣ Ữ ⱬ ѿ ̆TXFIFOҹ
̂1̃ ғ TBE

ᴆ 1Ȃ TBEβ ᵝ ̆ SPI_DATAΏ ᴪ̆ ῀ FIFO Ȃ

RXFIFOҹ
̂2̃ ᴆ RBNEβ 1Ȃ RBNEβ ᵝ SPI_DATA׆̆

̆ ׆ FIFO Ȃ 

̔ 

̂1̃ ԍSPI1̆TXFIFO TXFIFO╠ Ữ ԍ ԍTXFIFOr Ữ ⱬ ѿ

ȂTXFIFO ӈҍӊ Ȃ ̆ץ Ҍ ԍ8β ̆TXFIFO Ữ3ҩ

Ȃ Ҋ ₮ TXFIFO ̆ ̆ ӈҍ Ȃ 

̂2̃ ԍSPI1̆ RXFIFO ӈ№ҹץҊң ’̔ SPI_CTL1ҬBYTENβҹ1 ̆
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RXFIFO ╠RXFIFOỮ ԍRXFIFOr Ữ ⱬ №ӊѿȂ ̆

Ҍ ԍ8β ̆RXFIFO ץ Ữ4ҩ Ȃ SPI_CTL1ҬBYTENβҹ0 ̆

RXFIFO ╠RXFIFOỮ ԍRXFIFOr Ữ ⱬ ѿ ȂRXFIFO ӈ

ҍӊ Ȃ Ҋ ₮ RXFIFO ̆ ̆ ӈҍ Ȃ 

ֽ̂ ԍSPI1̃ 

SPI_CTL1ҬDZ[3:0]D ᵝ ҹ8β ԍ8β ’Ҋ̆

SPI_CTL1ҬBYTENβҹ0̆ ᴰ ⱳ Ȃ SPI_CTL1Ҭ

DZ[3:0]D ᵝ ҹ ԍ ԍ8β ̆ ⱳ ץ SPI_DATA 16β

Ώ ̆ңҩ Ҍ ұ Ȃ ̆

SPI_DATAѿ 16β ̆ ңҩ ̆ ғ ң ֽ̆ᴪ֟ ѿҩ

RBNEԊᴆȂ 

̔ ᴰ ҹ ҩ ̆ ̆ 8β SPI_DATĂ ₮ ѿҩ

Ȃ ̆ҹԅ֟ ѿҩ RBNEԊᴆ̆ ѿҩ

̆ BYTENβȂ 

17.4.4. NSSⱳ  

׆  

ҹ׆ ̂MSTMOD=0̃ ̆ ᴆNSS ̂SWNSSEN = 0̃Ҋ̆SPI׆NSS

NSS ̆ ᴆNSŜSWNSSEN = 1̃Ҋ̆SPI SWNSSβ ⌠NSS Ȃ

NSSҹᵞ ̆ Ȃ ᴆNSS Ҋ̆Ҍᶏ NSS Ȃ 

׆ .17-3 NSSⱳ  

   

׆ ᴆ NSS  
MSTMOD = 0 

SWNSSEN = 0 
SPI׆ NSS ׆ NSS Ȃ 

׆ ᴆ NSS  
MSTMOD = 0 

SWNSSEN = 1 

SPI׆ NSS SWNSSᵝ‗

Ȃ 

SWNSS = 0̔NSS ҹᵞ 

SWNSS = 1̔NSS ҹ  

Һ  

Һ ̂MSTMOD=1̃Ҋ̆ ᶏ Һ ̆NSSץ ҹ ᴆ

῀ ̂SWNSSEN=0̆NSSDRV=0̃ ᴆ ̂SWNSSEN=1Ȃ̃ѿ NSS ̂

ᴆNSS Ҋ̃ SWNSSβ̂ ᴆNSS Ҋ̃ ᵞ̆SPI ꜚ ׆῀ ̆ ғ֟

Һ ̆CONFERRᵝ 1Ȃ 

ᶏ NSS └SPI׆ ̆NSS ҹ ᴆ ₮

̂SWNSSEN=0N̆SSDRV=1Ȃ̃ᶏ SPIӊ N̆SSḠ ̆ ̆

NSSҹᵞ Ȃ SPĬ NSSҹ Ȃ 
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ᶏץ ѿҩ I/OᵬҹNSS ץ̆ ⱴ NSS Ȃ 

17-4. Һ NSSⱳ  

   

Һ ᴆ NSS ₮  

MSTMOD = 1 

SWNSSEN = 0 

NSSDRV=1 

ԍ Һ ̆Һ ᶏ NSS

└ SPI׆ ̆ NSS ҹ

ᴆ ₮ Ȃᶏ SPI NSSҹᵞ

Ȃ 

Һ ᴆ NSS ῀  

MSTMOD = 1 

SWNSSEN = 0 

NSSDRV=0 

ԍ Һ ̆ NSS ҹ

ᴆ ῀ ̆ѿ NSS

ᵞ̆SPI ꜚ ׆῀ ̆ ғ֟

Һ ̆CONFERRᵝ 1Ȃ 

Һ ᴆ NSS  

MSTMOD = 1 

SWNSSEN = 1 

SWNSS = 0 

NSSDRV̔Ҍ  

ԍ Һ ̆ѿ SWNSS = 

0̆SPI ꜚ ׆῀ ̆ ғ֟

Һ ̆CONFERRᵝ 1Ȃ 

MSTMOD = 1 

SWNSSEN = 1 

SWNSS = 1 

NSSDRV̔Ҍ  

׆ ᶏץ ᴆ ᴆ NSS  

17.4.5. SPI  

17-5. SPI  

    

MFD ῃ Һ  

MSTMOD = 1 

RO = 0 

BDEN = 0 

BDOEN̔Ҍ  

MOSI̔  

MISO̔  

MTU Һ  

MSTMOD = 1 

RO = 0 

BDEN = 0 

BDOEN̔Ҍ  

MOSI̔  

MISO̔Ҍᶏ  

MRU Һ  

MSTMOD = 1 

RO = 1 

BDEN = 0 

BDOEN̔Ҍ  

MOSI̔Ҍᶏ  

MISO̔  

MTB Һ  

MSTMOD = 1 

RO = 0 

BDEN = 1 

BDOEN = 1 

MOSI̔  

MISO̔Ҍᶏ  

MRB Һ  

MSTMOD = 1 

RO = 0 

BDEN = 1 

MOSI̔  

MISO̔Ҍᶏ  
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BDOEN = 0 

SFD ῃ ׆  

MSTMOD = 0 

RO = 0 

BDEN = 0 

BDOEN̔Ҍ  

MOSI̔  

MISO̔  

STU ׆  

MSTMOD = 0 

RO = 0 

BDEN = 0 

BDOEN̔Ҍ  

MOSI̔Ҍᶏ  

MISO̔  

SRU ׆  

MSTMOD = 0 

RO = 1 

BDEN = 0 

BDOEN̔Ҍ  

MOSI̔  

MISO̔Ҍᶏ  

STB ׆  

MSTMOD = 0 

RO = 0 

BDEN = 1 

BDOEN = 1 

MOSI̔Ҍᶏ  

MISO̔  

SRB ׆  

MSTMOD = 0 

RO = 0 

BDEN = 1 

BDOEN = 0 

MOSI̔Ҍᶏ  

MISO̔  

17-7. ῖ ῃ  

Һ
MFD

MISO

MOSI

SCK

NSS

׆
SFD

MISO

MOSI

SCK

NSS

 

17-8. ῖ ̂Һ ̔ ׆̆ ̔ ̃ 

Һ
MRU

MISO

MOSI

SCK

NSS

׆
STU

MISO

MOSI

SCK

NSS
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17-9. ῖ ̂Һ ̔ ׆̆ ̔ ̃ 

Һ
MTU

MISO

MOSI

SCK

NSS

׆
SRU

MISO

MOSI

SCK

NSS
 

17-10. ῖ  

Һ
MTB/MRB

MISO

MOSI

SCK

NSS

׆
SRB/STB

MISO

MOSI

SCK

NSS
 

SPI∆  

SPI1̔ 

3. ᵬ Һ ׆ TI ̆ SPI_CTL0Ҭ PSC[2:0]ᵝ

SCKḤ ̆ TI Ҋ Td Ȃ ↕̆ Ȃ 

4. ̂SPI_CTL0Ҭ CKPLᵝ CKPHᵝ̃Ȃ 

5. ̂SPI_CTL0Ҭ LFᵝ̃Ȃ 

6. ̂SPI_CTL1Ҭ DZ[3:0]ᵝ ̃ SPI_DATA ̂SPI_CTL1Ҭ

BYTEÑȂ 

7. ҉ NSSⱳ ̆ ̆ NSS ̂SPI_CTL0Ҭ

SWNSSENᵝ NSSDRVᵝ̃Ȃ 

8. ᵬ TI ̆ SPI_CTL1Ҭ TMODᵝ 1̆ ↕̆ Ȃ 

9. ᵬ NSSP ̆ SPI_CTL1Ҭ NSSPβ 1̆ ↕̆ Ȃ 

10. 17-5. SPI ̆ MSTMODᵝȁROᵝȁBDENᵝ BDOENᵝȂ 

11. ̆ TXDMA_ODD RXDMA_ODDᵝȂ 

12. ᵬ SPI ̆ SPI_QCTLҬ QMODᵝ 1̆ Ҍ ↕̆ Ȃ 

13. ᶏ SPÎ SPIENᵝ 1̃Ȃ 

̔ Ḥ Ҭ̆Ҍ CKPHȁCKPLȁMSTMODȁPSC[2:0]ȁLFȁDZ[3:0]ᵝȂ 

SPI0̔ 

ӊ╠̆ Ҋ SPI∆ ̔ 

1. ᵬ Һ ׆ TI ̆ SPI_CTL0Ҭ PSC[2:0]ᵝ
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SCKḤ ̆ TI Ҋ Td Ȃ ↕̆ Ȃ 

2. ̂SPI_CTL0Ҭ FF16ᵝ̃Ȃ 

3. ̂SPI_CTL0Ҭ CKPLᵝ CKPHᵝ̃Ȃ 

4. ̂SPI_CTL0Ҭ LFᵝ̃Ȃ 

5. ҉ NSSⱳ ̆ ̆ NSS ̂SPI_CTL0Ҭ

SWNSSENᵝ NSSDRVᵝ̃Ȃ 

6. ᵬ TI ̆ SPI_CTL1Ҭ TMODᵝ 1̆ ↕̆ Ȃ 

7. ᵬ NSSP ̆ SPI_CTL1Ҭ NSSPβ 1̆ ↕̆ Ȃ 

8. 17-5. SPI ̆ MSTMODᵝȁROᵝȁBDENᵝ BDOENᵝȂ 

9. ᶏ SPÎ SPIENᵝ 1̃Ȃ 

̔ Ḥ Ҭ̆Ҍ CKPHȁCKPLȁMSTMODȁPSC[2:0]ȁLFβ Ȃ 

SPI  

 

∆ ӊ ̆SPI ᶏ Ḡ Ȃ Һ Ҋ̆ ᴆΏѿҩ

⌠ ‖ / FIFŎ Ȃ ׆ Ҋ̆ SCK ҉ SCKḤ

̆ғNSS ҹᵞ̆ Ȃ ̆ץ ׆ Ҋ̆ Ḡ

╠̆ Ώ῀ ‖ / FIFOҬȂ 

SPI ѿҩ ̆ ᾢ ҩ ׆ ‖ / FIFOⱴ ⌠ ᵝ Ҭ̆

ⱴ Ȃ ѿᵝ ӊ T̆BÊ ‖ / FIFÕᵝ

1ȂTBE ᵝ 1̆ ‖ / FIFOҹ ̆ ̆ ᴆ

ΏSPI_DATAȂ 

Һ Ҋ̆ ⱳ ̆ Ӈ ╠ ╠̆ ᴆ Ҋѿҩ

Ώ῀SPI_DATAҬȂ 

 

ѿҩ ӊ ̆ ⌠ ׆ ᵝ ῀⌠ ‖ / FIFŎ

ғRBNÊ ‖ / FIFO ̃β 1Ȃ ᴆ SPI_DATA ̆

ᵬᴪ ꜚ RBNE ᵝȂ MRUMRB Ҭ ҹ̆ԅ Ҋѿҩ ̆ ᴆ

Ḥ ̆ ῃ Һ ̂MFD̃Ҭֽ̆ ‖ / FIFO ̆ ᴆ

Ҋѿҩ Ȃ 

SPIҌ Ҋ ᵬ ̂ SPI ̆TI NSSP ̃ 

ῃ Ҋ̆ MFD SFD ̆ RBNE ᵝ TBE

ᵝ̆ ғ ҉ ᵬ Ȃ 

̂MTŬMTB̆STUSTB̃ҍῃ Ҭ ᵌ Ҍ̆ RBNE

ᵝ RXORERRᵝȂ 

ԍ ’ Һ̆ ̂MRUMRB̃ҍῃ Ҍ Ȃ MRU

MRB Ҋ̆ SPIᶏ ̆SPI֟ SCKḤ ̆ ⌠SPIẢ Ȃ ̆ץ ᴆ

TBE ᵝ̆ ғ RBNEβ 1 ̆ ₮ ‖ / FIFOῤ ̆ ↕̆ ᴪ֟
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Ȃ 

ԅ TBE ᵝ̆ғ ҉ ӊ ׆̆ ̂SRUSRB̃ҍῃ

ᵌȂ 

SPI TI  

SPI TINSSᵬҹѿ Ḥ ̆ ᵬ ҍ҉ ᵌȂ

҉ ̂MFD̆MTŬMRŬMTB̆MRB̆SFD̆STŬSRŬSTBSRB̃

TI Ȃᵖ ̆ TI Ҭ̆SPI_CTL0Ҭ CKPLβ CKPHβ ӈ ̆SCKḤ

ҹҊ Ȃ 

17-11. Һ TI Ҍ  

D7 D6 D5 D4 D3 D2 D1 D0 D7 D6 D5 D4 D3 D2 D1 D0

D7 D6 D5 D4 D3 D2 D1 D0 D7 D6 D5 D4 D3 D2 D1 D0

SCK

NSS

MOSI

MISO  

17-12. Һ TI  

D7 D6 D5 D4 D3 D2 D1 D0 D7 D6 D5 D4 D3 D2 D1 D0

D7 D6 D5 D4 D3 D2 D1 D0 D7 D6 D5 D4 D3 D2 D1 D0

SCK

NSS

MOSI

MISO  

Һ TI Ҋ S̆PI ᴰ Ҍ ᴰ Ȃ Һ ΏSPI_DATA ̆

Ӈ ᴰ ̆ ↕̆ҹҌ ᴰ Ȃ Ҍ ᴰ Ҭ̆ ҩ ᴰ ╠ ѿҩ

Ȃ ᴰ Ҭ̆ ԍ ѿҩ ӊ╠̆

╠ѿҩ ѿᵝ Ȃ 
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׆ .17-13 TI  

D7 D6 D5 D4 D3 D2 D1 D0

D7 D6 D5 D4 D3 D2 D1 D0

SCK

NSS

MOSI

MISO

Td

 

׆ TI Ҭ̆ SCKḤ ѿҩ҉ ׆̆ ѿҩ LSBβ̆

ᵝ ӊ ̆Һ Ȃҹԅ ḠҺ ⌠ ̆ ӊ╠̆׆

SCKḤ Ҋ ӊ ꜚ ᵝѿ ̆ ҹTd̆ Td SPI_CTL0

Ҭ PSC[2:0]ᵝ Ȃ 

Td=
Tbit

2
+5*Tpclk                         ̂18-1̃ 

ᶛ ̆ PSC[2:0] = 010̆ ӇTd ṿҹ9*TpclkȂ 

׆ Ҋ ׆̆ NSSḤ ̆ ⌠ NSSḤ ̆ ᴪ ᵝFERR ᵝȂ

ᶛ ̆NSSḤ ѿҩ Ҭ ᵝ Ȃ 

NSS ‖ ᵬ  

SPI_CTL1Ҭ NSSPβᶏ ⱳ ҹ̆ԅ Ḡᶏ ⱳ ̆ Ҋ₃ҩץ

ᴆ̔ ҹҺ ̆ᶏ SPI ̆ ѿҩ

Ȃ 

ӊ̔MSTMOD = 1̆NSSP = 1̆CKPH = 0Ȃ 

ᶏ NSS‖ ̆ ῤ ‖ / FIFO ̆NSS‖ᴪ ңҩ

ӊ ֟ ғ̆ ҹ1ҩSCK Ȃ ‖ / FIFOḠ

ҹ ̆ ᴪ ҩSCK ȂNSS‖ⱳ Ғҹ ѿ Һ׆ ̆ ׆

Ȃ 

Ҋ ԅNSS‖ Һ Ȃ 

17-14. NSS ‖ ̂Һ ̃ 

NSS

SCK

MISO

MOSI MSB LSB LSBMSB

MSB LSB MSB LSB

1 SCK  
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SPI ᵬ  

SPI ԍ └ SPI flashȂ 

SPI ̆ ᾢ TBEβ 1̆ ғTRANSβ ̆ SPI_QCTLҬ

QMODβ 1Ȃ SPI ̆SPI_CTL0ҬBDENβȁBDOENβȁCRCENβȁ

CRCNTβȁCRCNTβȁROβ LFβḠ D̆Z[3:0]β ҹ8β ғ̆MSTMOD

ᵝ 1̆ Ḡץ SPIᵬԍҺ ȂSPIENᵝȁPSCβȁCKPLβ CKPHβ

Ȃ 

SPI ң ̔ Ώ ̆ SPI_QCTLҬ QRDβ

Ȃ 

Ώ  

SPI_QCTLҬ QMODβ 1ғQRDβ S̆PIᵬ Ώ Ȃ Ώ

Ҭ M̆OSIȁMISOȁIO2IO3 ᵬ ₮ ̆ SCK֟ Ḥ ѿ̆ Ώ῀SPI_DATA

̂TBEβ ̃ғSPIENᵝ 1 ̆ ᴪ ҩ Ώ῀ ȂSPI

ᴰ ӊ ̆ ѿҩ TBE ᵝ̆ Ҍ ᴆ↕Ả ᴰ Ȃ 

Ҋ ᵬ ̔ 

1. ̆ SPI_CTL0SPI_CTL1Ҭ № ȁ ȁ ᵝ ̕ 

2. SPI_QCTLҬ QMODᵝ 1̆ SPI_CTL0Ҭ SPIENᵝ 1 ᶏ SPIⱳ ̕ 

3. SPI_DATA ҬΏ῀ѿҩ ̆TBE ᵝ ᴪ ̕ 

4. ᴆ TBEᵝ ᵝ̆ Ώ῀Ҋѿҩ Ȃ 

17-15. SPI Ώ ᵬ  

MOSI

MISO

D0[4] D0[0] D1[4] D1[0]

D0[5] D0[1] D1[5] D1[1]

IO2

IO3

D0[6] D0[2] D1[6] D1[2]

D0[7] D0[3] D1[7] D1[3]

TBE

ᴆ SPI_DATA ᴆῬ ᵝTBE

SCK

 

 

SPI_QCTL Ҭ QMODᵝ QRDᵝ 1 S̆PI ᵬ Ȃ Ҭ̆

MOSIȁMISOȁIO2 IO3 ᵬ ῀ ̆ѿ Ώ῀SPI_DATA ̂TBEᵝ ̃ғ

SPIENᵝ 1 ̆ SCKḤ ֟ Ḥ ȂΏ ⌠SPI_DATA ҹԅ֟ SCK

Ḥ ̆ ץ Ώ῀ᴋᵥץ ȂSPI ᴰ ӊ ̆ ѿҩ SPIEN
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ᵝ TBEᵝ̆ ᴆҌ ↕Ả ᴰ Ȃ ץ ᴆ ѿ SPI_DATAΏ ֟ץ̆

SCK Ḥ Ȃ 

Ҋ ᵬ ̔ 

1. ̆ SPI_CTL0SPI_CTL1Ҭ № ȁ ȁ ᵝ ̕ 

2. SPI_QCTLҬ QMODᵝ QRDᵝ 1̆ SPI_CTL0Ҭ SPIENᵝ 1 ᶏ SPI

ⱳ ̕ 

3. Ώᴋ ̂ᶛ 0xFF̃⌠SPI_DATA ̕ 

4. RBNEᵝ 1̆ SPI_DATA ̕ 

5. Ώᴋ ̂ᶛ 0xFF̃⌠SPI_DATA ץ̆ Ҋѿҩ Ȃ 

17-16. SPI ᵬ  

MOSI

MISO

D0[4] D0[0] D1[4] D1[0]

D0[5] D0[1] D1[5] D1[1]

IO2

IO3

D0[6] D0[2] D1[6] D1[2]

D0[7] D0[3] D1[7] D1[3]

TBE

ᴆΏSPI_DATA ᴆῬ ᵝTBE

RBNE

ᴆ SPI_DATA

ᴆΏSPI_DATA

SCK

 

SPIẢ  

Ҍ Ҋ Ҍ Ả SPIⱳ Ȃ 

MFD SFD 

SPI1̔ 

TXLVL[1:0]=00 TRANS=0̆ SPIENᵝ῏ SPIȂ ̆ ⌠

RXLVL[1:0]=00Ȃ 

SPI0̔ 

ѿҩRBNEᵝ ѿҩ ̆ TBE=1 TRANS=0̆ ̆ SPIEN

ᵝ῏ SPIȂ 

MTU MTB STU STB 

SPI1̔ 

TXLVL[1:0]=00 TRANS=0̆ SPIENᵝ῏ SPIȂ 

SPI0̔ 



                                                            GD32C2x1Ύ 

472 
 

ѿҩ Ώ῀SPI_DATA ̆ TBEᵝ 1̆ TRANSᵝ ̆ SPIEN

ᵝ῏ SPIȂ 

MRU MRB 

SPI1̔ 

ץ ᴋᵥ Ṝ῏ SPIⱳ ̆ TRANS=0̆ ⌠RXLVL[1:0]=00Ȃ 

SPI0̔ 

ṕ ԋҩRBNEᵝ 1 SPI_DATA׆̆ ̆ ѿҩSCK ̆

SPIENᵝ῏ SPIȂ ѿҩRBNEᵝ 1̆ SPI_DATA׆ Ȃ 

SRU SRB 

SPI1̔ 

ץ ᴋᵥ Ṝ῏ SPIⱳ ̆ TRANS=0̆ ⌠RXLVL[1:0]=00Ȃ 

SPI0̔ 

ץ ᴋᵥ Ṝ῏ SPIⱳ ̆ TRANS=0ץ Ḡ ╠ Ḥ Ȃ 

TI  

TI Ả ҍ҉ Ȃ 

NSS ‖  

NSS ‖ Ả ҍ҉ Ȃ 

SPI  

SPI ῏ SPIⱳ ӊ╠̆ ᴆ ᾢ ̔TBEᵝ 1̆TRANSᵝ ̆

SPI_QCTLҬ QMODᵝ SPI_CTL0Ҭ SPIENᵝ Ȃ 

17.4.6. DMAⱳ  

DMAⱳ ᴰ Ҭ ׆ Ώ Ҭ ₮ ׆̆ ԅ Ȃ 

ᵝSPI_CTL1 Ҭ DMATENᵝ DMARENᵝ̆ᶏ SPI DMAⱳ Ȃҹԅᶏ

DMAⱳ ̆ ᴆ ᾢ DMA ̆ ∆ SPI ̆ ᶏ

SPIȂ 

SPIᶏ ̆ DMATENᵝ 1̆ TBE=1 S̆PI ᴪ ₮ѿҩDMA ̆ DMA

̆ ꜚΏ ⌠SPI_DATA Ȃ DMARENᵝ 1̆ RBNE=1 ̆ ₮ѿ

ҩDMA ̆ DMA ̆ SPI_DATA׆ꜚ Ȃ 

DMA ᴰ ̂ SPI1̃ 

DMA ᴰ ̆ BYTEN ҹ0ғDZ[3:0] ԍ ԍ8ᵝғ
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ᶏ ̆DMA ᴪ16ץᵝ SPI_DATA ̆ ꜚ Ȃ 

ᶏ ғᴰ Ҍ Ẽ Ṑ ’Ҋ̆ҹԅ ᾧ ѿ DMAᴰ

ѿ ̆ SPI_CTL1 ҬTXDMA_ODD/RXDMA_ODDᵝҹ ҹ1Ȃ 

17.4.7. CRCⱳ  

SPI ңҩCRC ᾝ̔№≢ ԍ ȂCRC ᾝᶏ

SPI_CRCPOLY Ҭ ӈ Ȃ 

SPI_CTL0Ҭ CRCENᵝᶏ CRCⱳ Ȃ ԍ ҉ ҩ C̆RC

ᾝ ᵝ CRCṿ̆ ⌠ CRCṿ SPI_TCRC׆ץ SPI_RCRC Ҭ

Ȃ 

ҹԅᴰ ⌠ CRCṿ̆ ѿҩ Ώ῀ ‖ ӊ ̆

SPI_CTL0Ҭ CRCNTᵝȂ ῃ ̂MFD SFD̃̆ SPI ѿҩCRCṿ ғ‰

⌠ CRCṿ ̆ᴪ ⌠ ᵬCRCṿȂ ̂MRB̆MRŬSRU 

SRB̃Ҋ̆ ṕ ԋҩ ̆ ᴆ CRCNTᵝ 1Ȃ CRC ̆

CRCERR ᵝ ᴪ 1Ȃ 

ԍSPI0̆ 8ᵝ ̆CRC ԍCRC8 ‰ Ȃ 16ᵝ ̆CRC

ԍCRC16 ‰ Ȃ ᶏ ԅDMAⱳ ̆ ᴆҌ CRCNTᵝ̆ ᴆ ᴪ ꜚ

CRCᴰ Ȃ 

ԍSPI1̆ ҹ8ᵝ 16ᵝ ̆SPI ᶫCRC ̆ғ ԍ ̆ ץ

ҹ8ᵝ 16ᵝCRC Ȃ ԍῒז C̆RC ȂCRC ֜ ̆

↓ ̆Ῥ ѿҩ ҩ Ḥ Ȃᶛ ̆ ҹ8ᵝ

Ạ16ᵝCRC ̆ CRC ң Ȃ ᶏ ԅDMAⱳ ̆ ᴆ ᴪ ꜚ

CRCᴰ ̆p SPI DMA ṿȂ DMA ṿҹ

Ҍ CRC Ȃ DMA ṿ Ҋ̔ 

1.ῃ ̔Ẋ SPI ҹL̆ CRCL = 0ғDZ = 8 ̆̆↕DMA

ṿ ԍL + 1̆ ↕DMA ṿ ԍL + 2Ȃ 

2. ̔DMA ṿ ԍ Ȃ ̆ ᴆ

SPI_RCRC CRCṿȂ 

̔ SPI ԍ׆ ғCRCⱳ ᶏ ̆ SPI ᶏ ̆CRC ῀SCK

Ȃ ̆ ᴆ CRC̆ץ ᾧ CRC Ȃ SPIᵬҹ׆

ᵬ ̆ CRC ӊ ̆ῤ NSSḤ Ḡ ᵞ Ȃ 

17.4.8. SPIҬ  

ᵝ 

Â ‖ ᵝ̂TBẼ 

‖ ҹ ╠ FIFO Ữ ԍ ԍ Ữ ѿ T̆BE ᵝȂ ᴆ

ץ ΏSPI_DATA Ҋѿҩ Ώ῀ ‖ / FIFOȂ 
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Â ‖ ᵝ̂RBNẼ 

ԍSPI1̆ ᵝ SPI_CTL1Ҭ BYTENᵝ ̔ BYTEN=0̆↕ ╠ FIFO Ữ

ԍ ԍ Ữ 1/2 ̆RBNE ᵝȂ BYTEN=1̆↕ ╠ FIFO Ữ ԍ

ԍ Ữ 1/4 R̆BNE ᵝȂ ⌠ ̆ ῀ FIFOҬ̆ ᴆ ץ

SPI_DATA Ȃ 

ԍSPI0̆ ‖ ̆RBNE ᵝ̆ ⌠ѿҩ ̆ ῀⌠

‖ Ҭ̆ ᴆ ץ SPI_DATA Ȃ 

Â SPI Ḥ Ҭ ᵝ̂TRANS̃ 

TRANSᵝ ╠ᴰ ᵝ̆ ῤ ᴆ ᵝ ̆

ᴆ └Ȃ ᵝҌᴪ֟ ᴋᵥҬ Ȃ 

 

Â ̂CONFERR̃ 

Һ Ҭ C̆ONFERRᵝ ѿҩ ᵝȂ ᴆNSS Ҭ̆ NSSDRV ᶏ ̆

NSS ᵞ ̆CONFERRᵝ 1Ȃ ᴆNSS Ҭ̆ SWNSSᵝҹ0 ̆CONFERR

ᵝ 1Ȃ CONFERRᵝ 1 ̆SPIENᵝ MSTMODᵝ ᴆ ̆SPI῏ ̆ └ ῀

׆ Ȃ 

CONFERRᵝ ӊ╠ S̆PIENᵝ MSTMODᵝḠ ΏḠ ׆̆ CONFERRᵝҌ 1Ȃ

Һ Ҭ̆ ץ CONFERRᵝ 1 ׆῀ ̆ ԅ └

Һ‖ Ȃ 

Â ̂RXORERR̃ 

RBNEᵝҹ1 ̆ Ῥ ̆RXORERRᵝ ᴪ 1Ȃ ԍSPI0̆ ̆҉ѿ

₮ ԅȂ ԍSPI1̆ ̆ FIFO Ữ

⌠ ԅȂ ‖ / FIFO ῤ Ҍᴪ ̆ ץ

ҡ Ȃ 

Â ̂FERR̃ 

TI׆ Ҋ̆׆ Ӟ NSSḤ ̆ ⌠ NSSḤ ̆ ᴪ ᵝFERR

ᵝȂᶛ ̆NSSḤ ѿҩ Ҭ ᵝ Ȃ 

Â CRC ̂CRCERR̃ 

CRCENᵝ 1 ̆SPI_RCRC Ҭ ⌠ CRC ṿ ᴪ ѿ

⌠ CRCṿ ̆ ң Ҍ ̆CRCERRᵝ ᴪ 1Ȃ 

17-6. SPIҬ  

Ҭ Ԋᴆ   Ҭ ᶏ ᵝ 

TBE ‖ / FIFO ΏSPI_DATA TBEIE 

RBNE ‖ / FIFO  SPI_DATA  RBNEIE 

CONFERR  
ΏSPI_STAT̆ Ώ

SPI_CTL0 
ERRIE 
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Ҭ Ԋᴆ   Ҭ ᶏ ᵝ 

RXORERR  
SPI_DATA ̆

SPI_STAT 

CRCERR CRC  Ώ0⌠CRCERRβ 

FERR TI  Ώ0⌠FERRβ  

17.5. I2Sⱳ  

17.5.1. I2S  

17-17. I2S  

SPI_MOSI / 

I2S_SD

SPI_NSS / 

I2S_WS

SPI_SCK / 

I2S_CK

Һ └

׆ └

‖

ᵝ

‖

└

16 bits

SYSCLK

16 bits

LSBMSB

PAD

O

I

PAD

O

I

PAD

O

I

A
P

B

 

I2Sⱳ 5ҩ ̆№≢ └ ȁ ȁҺ └ ȁ׆ └ ᵝ

Ȃ └ ̆ῒҬ ‖ ‖

Ȃ Һ Ҋ I2S Ḥ ȂҺ └ Һ Ҋ

I2S_WSḤ └ ḤȂ׆ └ ⌠ I2S_CK I2S_WSḤ ׆└

ḤȂ ᵝ └I2S_SD҉ ұ Ȃ 

17.5.2. I2SḤ  

I2S 3ҩ №̆≢ I2S_CKȁI2S_WS I2S_SDȂI2S_CK ұ Ḥ ҍ̆SPI_SCK

῍֣ ȂI2S_WS └Ḥ ̆ҍSPI_NSS῍֣ ȂI2S_SD ұ Ḥ ̆ҍ

SPI_MOSI῍֣ Ȃ 

17.5.3. I2S ‰ 

I2S ‰ SPI_I2SCTL Ҭ I2SSTDᵝ ̆ ץ ‰̔

I2S ≠ ‰̆MSB ‰̆LSB ‰ PCM ‰Ȃ PCMӊ ‰ ңҩ

̂ ̃ № I2S ̆ I2S_WSḤ № ╠

ԍ ҩ Ȃ ԍPCM ‰̆I2S_WSḤ Ḥ Ȃ 
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ץ SPI_I2SCTL Ҭ DTLENᵝ CHLENᵝ Ȃ ԍ

ԍ ԍ ̆ ץ ᶫ Ȃ ≢№ױ 1̔6ᵝ

16ᵝ ̆16ᵝ 32ᵝ ̆24ᵝ 32ᵝ ̆32

ᵝ 32ᵝ Ȃ ԍ ‖ 16ᵝ Ȃ ̆ץ

ҹ24ᵝ 32ᵝ ᴰ ̆SPI_DATA 2 ̕ ҹ

16ᵝ ᴰ ̆SPI_DATA 1 Ȃ 16ᵝ 32ᵝ ̆

ᴆᴪ ꜚ ῀16ᵝ0 16ᵝ ҹ32ᵝ Ȃ 

ԍ ‰ ̆ ᵝ ᾢ Ȃ ԍ ԍң

№ ‰ ̆ ᾢ ̆ Ȃ 

I2S≠ ‰ 

ԍI2S ≠ ‰̆I2S_WS I2S_SD I2S_CK Ҋ ̆I2S_WS ╠ѿҩ

Ȃ ’ Ҋ Ȃ 

17-18. I2S ≠ ‰ ̂DTLEN=00, CHLEN=0, CKPL=0̃ 

I2S_CK

I2S_SD
16β

1̂ ̃ 2̂ ̃

MSB MSBLSB

I2S_WS

 

17-19. I2S ≠ ‰ ̂DTLEN=00, CHLEN=0, CKPL=1̃ 

I2S_CK

I2S_SD
16ᵝ

1̂ ̃ 2̂ ̃

MSB MSBLSB

I2S_WS

 

16β 16β ̆ ѿ ᴰ SPI_DATAѿ

Ȃ 

17-20. I2S ≠ ‰ ̂DTLEN=10, CHLEN=1, CKPL=0̃ 

I2S_CK

I2S_SD
32ᵝ

1̂ ̃ 2̂ ̃

MSB MSBLSB

I2S_WS

 

17-21. I2S ≠ ‰ ̂DTLEN=10, CHLEN=1, CKPL=1̃ 

I2S_CK

I2S_SD
32ᵝ

1̂ ̃ 2̂ ̃

MSB MSBLSB

I2S_WS

 

32ᵝ 32ᵝ ̆ 1 ᴰ SPI_DATA
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2 Ȃ Ҋ̆ ѿҩ32ᵝ ̆ ѿҩΏ῀SPI_DATA

16ᵝ ̆ ԋҩ ᵞ16ᵝ Ȃ Ҋ̆ ѿҩ32ᵝ ̆ ѿ

ҩ׆SPI_DATA ⌠ 16ᵝ ̆ ԋҩ ᵞ16ᵝ Ȃ 

17-22. I2S ≠ ‰ ̂DTLEN=01, CHLEN=1, CKPL=0̃ 

I2S_CK

I2S_SD
24ᵝ

1̂ ̃ 2̂ ̃

MSB

I2S_WS

LSB

8ᵝ0

MSB

 

17-23. I2S ≠ ‰ ̂DTLEN=01, CHLEN=1, CKPL=1̃ 

I2S_CK

I2S_SD
24ᵝ

1̂ ̃ 2̂ ̃

MSB

I2S_WS

LSB

8ᵝ0

MSB

 

24ᵝ 32ᵝ ̆ 1 ᴰ SPI_DATA

2 Ȃ Ҋ̆ ѿҩ24ᵝ D[23:0]̆ ѿҩΏ῀SPI_DATA

16ᵝ D[23:8]̆ ԋҩ ѿҩ16ᵝ ̆ 16ᵝ 8ᵝ D[7:0]̆

ᵞ8ᵝ ץ ᴋ ṿȂ Ҋ̆ ѿҩ24ᵝ D[23:0]̆ ѿҩ׆

SPI_DATA ⌠ 16ᵝ D[23:8]̆ ԋҩ ѿҩ16ᵝ ̆

16ᵝ 8ᵝ D[7:0]̆ᵞ8ᵝ ῃ 0Ȃ 

17-24. I2S ≠ ‰ ̂DTLEN=00, CHLEN=1, CKPL=0̃ 

I2S_CK

I2S_SD
16ᵝ

1̂ ̃ 2̂ ̃

MSB

I2S_WS

LSB

16ᵝ0

MSB

 

17-25. I2S ≠ ‰ ̂DTLEN=00, CHLEN=1, CKPL=1̃ 

I2S_CK

I2S_SD
16ᵝ

1̂ ̃ 2̂ ̃

MSB

I2S_WS

LSB

16ᵝ0

MSB

 

16ᵝ 32ᵝ ̆ ѿ ᴰ SPI_DATA ѿ Ȃ

ҹԅ 16ᵝ 32ᵝ ̆▼Ҋ 16ᵝ ᴆ └ ᾟҹ0x0000Ȃ 

MSB ‰ 

ԍMSB ‰ Ĭ2S_WS I2S_SD I2S_CK Ҋ ȂSPI_DATA 

ҍI2S ≠ ‰ ῃ Ȃ ҩ ’ Ҋ Ȃ 
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17-26. MSB ‰ ̂DTLEN=00, CHLEN=0, CKPL=0̃ 

I2S_CK

I2S_SD
16ᵝ

1̂ ̃ 2̂ ̃

MSB MSBLSB

I2S_WS

 

17-27. MSB ‰ ̂DTLEN=00, CHLEN=0, CKPL=1̃ 

I2S_CK

I2S_SD
16ᵝ

1̂ ̃ 2̂ ̃

MSB MSBLSB

I2S_WS

 

17-28. MSB ‰ ̂DTLEN=10, CHLEN=1, CKPL=0̃ 

I2S_CK

I2S_SD
32ᵝ

MSB MSBLSB

I2S_WS

1̂ ̃ 2̂ ̃

 

17-29. MSB ‰ ̂DTLEN=10, CHLEN=1, CKPL=1̃ 

I2S_CK

I2S_SD
32ᵝ

MSB MSBLSB

I2S_WS

1̂ ̃ 2̂ ̃

 

17-30. MSB ‰ ̂DTLEN=01, CHLEN=1, CKPL=0̃ 

I2S_CK

I2S_SD
24ᵝ

MSB

I2S_WS

LSB

8ᵝ0

MSB

1̂ ̃ 2̂ ̃

 

17-31. MSB ‰ ̂DTLEN=01, CHLEN=1, CKPL=1̃ 

I2S_CK

I2S_SD
24ᵝ

MSB

I2S_W

S

LSB

8ᵝ0

MSB

1̂ ̃ 2̂ ̃

 

17-32. MSB ‰ ̂DTLEN=00, CHLEN=1, CKPL=0̃ 

I2S_CK

I2S_SD
16ᵝ

MSB

I2S_WS

LSB

16ᵝ0

MSB

1̂ ̃ 2̂ ̃
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17-33. MSB ‰ ̂DTLEN=00, CHLEN=1, CKPL=1̃ 

I2S_CK

I2S_SD
16ᵝ

MSB

I2S_WS

LSB

16ᵝ0

MSB

1̂ ̃ 2̂ ̃

 

LSB ‰ 

ԍLSB ‰̆I2S_WS I2S_SD I2S_CK Ҋ Ȃ ҍ

’Ҋ̆LSB ‰ MSB ‰ ῃ Ȃ ԍ ԍ ’̆

LSB ‰ ҍ ᵞᵝ ̆ MSB ‰ ҍ ᵝ Ȃ

ԍ ’ Ҋ Ȃ 

17-34. LSB ‰ ̂DTLEN=01, CHLEN=1, CKPL=0̃ 

I2S_CK

I2S_SD
8ᵝ0

1̂ ̃ 2̂ ̃

I2S_WS

24ᵝ

MSB LSB

 

17-35. LSB ‰ ̂DTLEN=01, CHLEN=1, CKPL=1̃ 

I2S_CK

I2S_SD
8ᵝ0

1̂ ̃ 2̂ ̃

I2S_WS

24ᵝ

MSB LSB

 

24ᵝ 32ᵝ ̆ 1 ᴰ SPI_DATA

2 Ȃ Ҋ̆ ѿҩ24ᵝ D[23:0]̆ ѿҩΏ῀SPI_DATA

ѿҩ16ᵝ ̆ 16ᵝ 8ᵝ ץ ᴋ ṿ̆ᵞ8ᵝ D[23:16]̆ ԋҩ

ᵞ16ᵝ D[15:0]Ȃ Ҋ̆ ѿҩ24ᵝ D[23:0]̆ ѿҩ׆SPI_DATA

⌠ ѿҩ16ᵝ ̆ 16ᵝ 8ᵝ 0̆ᵞ8ᵝ D[23:16]̆ ԋҩ

ᵞ16ᵝ D[15:0]Ȃ 

17-36. LSB ‰ ̂DTLEN=00, CHLEN=1, CKPL=0̃ 

I2S_CK

I2S_SD
16ᵝ0

1̂ ̃ 2̂ ̃

I2S_WS

16ᵝ

MSB LSB
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17-37. LSB ‰ ̂DTLEN=00, CHLEN=1, CKPL=1̃ 

I2S_CK

I2S_SD
16ᵝ0

1̂ ̃ 2̂ ̃

I2S_WS

16ᵝ

MSB LSB

 

16ᵝ 32ᵝ ̆ ѿ ᴰ SPI_DATA ѿ Ȃ

ҹԅ 16ᵝ 32ᵝ ̆▼Ҋ 16ᵝ ᴆ └ ᾟҹ0x0000Ȃ 

PCM ‰ 

ԍPCM ‰ Ĭ2S_WS I2S_SD I2S_CK ҉ Ĭ2S_WSḤ Ḥ Ȃ

ץ SPI_I2SCTL PCMSMODᵝ ȂSPI_DATA

ҍI2S ≠ ‰ ῃ Ȃ ’ Ҋ Ȃ 

17-38. PCM ‰ ̂DTLEN=00, CHLEN=0, CKPL=0̃ 

I2S_CK

I2S_SD
16ᵝ

MSB

I2S_WS

MSB LSB

1 2

 

17-39. PCM ‰ ̂DTLEN=00, CHLEN=0, CKPL=1̃ 

I2S_CK

I2S_SD
16ᵝ

MSB

I2S_WS

MSB LSB

1 2

 

17-40. PCM ‰ ̂DTLEN=10, CHLEN=1, CKPL=0̃ 

I2S_CK

I2S_SD
32ᵝ

MSB

I2S_WS

MSB LSB

1 2

 

17-41. PCM ‰ ̂DTLEN=10, CHLEN=1, CKPL=1̃ 

I2S_CK

I2S_SD
32ᵝ

MSB

I2S_WS

MSB LSB

1 2
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17-42. PCM ‰ ̂DTLEN=01, CHLEN=1, CKPL=0̃ 

I2S_CK

I2S_SD
24ᵝ

MSB

I2S_WS

MSB

1 2

8ᵝ0

 

17-43. PCM ‰ ̂DTLEN=01, CHLEN=1, CKPL=1̃ 

I2S_CK

I2S_SD
24ᵝ

MSB

I2S_WS

MSB

1 2

8ᵝ0

 

17-44. PCM ‰ ̂DTLEN=00, CHLEN=1, CKPL=0̃ 

I2S_CK

I2S_SD
16ᵝ

MSB

I2S_WS

MSB

1 2

16ᵝ0

 

17-45. PCM ‰ ̂DTLEN=00, CHLEN=1, CKPL=1̃ 

I2S_CK

I2S_SD
16ᵝ

MSB

I2S_WS

MSB

1 2

16ᵝ0

 

’ Ҋ Ȃ 

17-46. PCM ‰ ̂DTLEN=00, CHLEN=0, CKPL=0̃ 

I2S_CK

I2S_SD
16ᵝ

MSB

I2S_WS

MSB LSB

1 2

13ᵝ

 

17-47. PCM ‰ ̂DTLEN=00, CHLEN=0, CKPL=1̃ 

I2S_CK

I2S_SD
16ᵝ

MSB

I2S_WS

MSB LSB

1 2

13ᵝ
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17-48. PCM ‰ ̂DTLEN=10, CHLEN=1, CKPL=0̃ 

I2S_CK

I2S_SD
32ᵝ

MSB

I2S_WS

MSB LSB

1 2

13ᵝ

 

17-49. PCM ‰ ̂DTLEN=10, CHLEN=1, CKPL=1̃ 

I2S_CK

I2S_SD
32ᵝ

MSB

I2S_WS

MSB LSB

1 2

13ᵝ

 

17-50. PCM ‰ ̂DTLEN=01, CHLEN=1, CKPL=0̃ 

I2S_CK

I2S_SD
24ᵝ

MSB

I2S_WS

MSB

1 2

13ᵝ

8ᵝ0

 

17-51. PCM ‰ ̂DTLEN=01, CHLEN=1, CKPL=1̃ 

I2S_CK

I2S_SD
24ᵣ

MSB

I2S_WS

MSB

1 2

13ᵣ

8ᵣ0

 

17-52. PCM ‰ ̂DTLEN=00, CHLEN=1, CKPL=0̃ 

I2S_CK

I2S_SD
16ᵝ

MSB

I2S_WS

MSB

1 2

13ᵝ

16ᵝ0

 

17-53. PCM ‰ ̂DTLEN=00, CHLEN=1, CKPL=1̃ 

I2S_CK

I2S_SD
16ᵝ

MSB

I2S_WS

MSB

1 2

13ᵝ

16ᵝ0
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17.5.4. I2S  

17-54. I2S  

8ᵝ
№I2SCLK

№  = 

DIV * 2 + OF

DIV4

DIV2

1

0

CHLEN

0

1

MCKOEN

I2S_CK

 

I2S 17-54. I2S ȂI2S SPI_I2SPSC

DIVᵝ̆OFᵝ MCKOENᵝץ SPI_I2SCTL CHLENᵝ Ȃ

̂CK_SYS Ȃ̃I2S ץ 17-7. I2S Ὲ Ὲ

Ȃ 

: I2SCLK ԍ RCU CK_I2SȂ 

17-7. I2S Ὲ  

MCKOEN CHLEN Ὲ  

0 0 I2SCLK /̂DIV * 2 + OF̃ 

0 1 I2SCLK /̂DIV * 2 + OF̃ 

1 0 I2SCLK /̂8 *̂DIV * 2 + OF̃̃  

1 1 I2SCLK /̂4 *̂DIV * 2 + OF̃̃  

̂Fs̃ I2S ῏ ҊῈ ӈ̔ 

Fs = I2S  /̂  * ̃ 

ҹԅ̆ץ ⌠ ̆ 17-8. Ὲ ↓

Ὲ Ȃ 

17-8. Ὲ  

MCKOEN CHLEN Ὲ  

0 0 I2SCLK /̂32 *̂DIV * 2 + OF̃̃  

0 1 I2SCLK /̂64 *̂DIV * 2 + OF̃̃  

1 0 I2SCLK /̂256 *̂DIV * 2 + OF̃̃  

1 1 I2SCLK /̂256 *̂DIV * 2 + OF̃̃  

17.5.5.  

 

SPI_I2SCTL I2SOPMODᵝ Ȃ̓̀ ᶫ ̔

Һ ̆Һ ׆̆ ׆ Ȃ Ҋ I2S Ḥ

17-9. Ҋ I2S Ḥ Ȃ 
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17-9. Ҋ I2S Ḥ  

 I2S_CK I2S_WS I2S_SD 

Һ  ₮ ₮ ₮ 

Һ  ₮ ₮ ῀ 

׆  ῀ ῀ ₮ 

׆  ῀ ῀ ῀ 

1. NU I2Sᶏ ̆ ץ ԍῒזⱳ Ȃ 

I2S∆  

I2S∆ 17-55. I2S∆ Ȃ 
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17-55. I2S∆  

MSTMOD == 1?

 SPI_I2SPSC DIV [7:0] 

ᵝ̆ OFᵝ MCKOENᵝ̆ ӈI2S

Һ ᶫȂ 

SPI_I2SCTL CKPLᵝ̆ ӈ

 SPI_I2SCTL I2SSELᵝ I2S

SPI_I2SCTL I2SSTD[1:0]ᵝ

PCMSMODᵝ̆ I2S ‰

SPI_I2SCTL I2SOPMOD[1:0]ᵝ

I2S ᵬ

SPI_I2SCTL DTLEN[1:0]ᵝ CHLENᵝ

I2S

SPI_CTL1 TBEIEᵝ̆RBNEIEᵝ̆ER

RIEᵝᶏ I2SҬ ̂ ̃

SPI_CTL1 DMATENᵝ DMARENᵝᶏ

DMAⱳ ̂ ̃

 I2SENᵝᶏ  I2S

 

I2SҺ  

TBE ᵝ └ Ȃ ╠ ̆TBE ᵝ ‖ ̆ ̆

SPI_CTL1 TBEIEᵝҹ1̆ ֟ Ҭ Ȃ ᾢ̆ ‖ ҹ ̂TBEҹ1̃̆ғ ᵝ
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Ҭ ↓Ȃ 16ᵝ Ώ῀SPI_DATA ̂TBE ҹ0̃̆ ׆

‖ ⌠ ᵝ Ҭ̂TBE ҹ1̃Ȃ ̆ ↓ Ȃ 

⌠16ᵝ ᵝ Ҭ ̆ ұ I2S_SD׆ ₮̂ ᵝᾢ ̃ȂҊ

ѿҩ TBEҹ1 Ώ῀SPI_DATA Ȃ Ώ῀SPI_DATA ӊ T̆BE ҹ

0Ȃ ╠ ↓ ̆ ‖ ᴪ ꜚ ⌠ ᵝ Ҭ̆ TBE

1ȂҹԅḠ ̆Ҋѿҩ ╠ ↓ ӊ╠Ώ῀

SPI_DATA Ȃ 

ԍ PCM ‰ ‰ Ĭ2SCH ≢ ╠ᴰ ȂI2SCH

TBE 0 1 Ṝ Ȃ↨ I2SCH ҹ0̆ Ώ῀

SPI_DATA Ȃ 

ҹԅ῏ I2S̆I2SENᵝ TBE ҹ1ғTRANS ҹ0ӊ Ȃ 

I2SҺ  

RBNE └ ↓Ȃ ╠ R̆BNE ‖ ̆ SPI_CTL1

RBNEIEᵝҹ1̆ ֟ Ҭ Ȃ SPI_I2SCTL I2SENᵝ 1 ̆

Ȃ ᾢ̆ ‖ ҹ ̂RBNEҹ0̃Ȃ ѿҩ ̆ ⌠ ׆

ᵝ ⌠ ‖ ̂RBNE ҹ1 Ȃ̃ RBNEҹ1 ̆ SPI_DATA׆

Ҭ Ȃ ᵬ R̆BNE ҹ0Ȃ Ҋѿ ӊ╠ SPI_DATA

Ҭ ̆ ↕ Ȃ RXORERR ᵝᴪ 1̆ SPI_CTL1

ERRIEᵝҹ1̆ ᴪ֟ Ҭ Ȃ ’Ҋ̆ ᾢ῏ I2SῬ I2S̆ Ῥ Ȃ 

ԍ PCMӊ ‰ Ĭ2SCH № ╠ᴰ ȂI2SCH

RBNE 0 1 Ȃ 

ҹԅ῏ I2S̆Ҍ ‰̆ Ҍ ᵬ Ȃ ’ ᵬ

17-56. I2SҺ Ȃ  
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17-56. I2SҺ  

DTLEN == 2b'00&&CHLEN ==

2b'1 && I2SSTD==2b'10 ?

ṕ ԋҩRBNE

17ҩI2S ̂I2S_C

K ҉ ̃

I2SENᵝ

DTLEN == 2b'00&&CHLEN ==

2b'1 && I2SSTD !=2b'10 ?

ѿҩRBNE

1ҩI2S

ṕ ԋҩRBNE

1ҩI2S

 

I2S׆  

׆ Һ ᵌ̆Ҍ ӊ Ҋ̔ 

׆ Ҋ̆׆ Һ ӊ╠ᶏ Ȃ Һ Ḥ ғ

I2S_WSḤ ᴰ ̆ Ȃ Һ ӊ╠Ώ῀

SPI_DATA Ȃҹԅ Ḡ ᴰ ̆ ╠ ↓ ӊ╠ Ҋѿҩ

Ώ῀SPI_DATA ̆ ↕ᴪ֟ Ȃ TXURERR ᴪ 1̆

SPI_CTL1 ERRIEᵝҹ1̆ ᴪ֟ Ҭ Ȃ ’Ҋ̆ ᾢ῏ I2SῬ I2S

Ȃ׆ Ҋ̆I2SCH Һ I2S_WSḤ Ȃ 

ҹ῏ I2S̆ TBE ҹ1ғTRANS ҹ0ӊ ̆ I2SENᵝȂ 

I2S׆  

׆ ҍҺ ᵌȂҌ ӊ ҊȂ 

׆ Ҋ̆׆ Һ ӊ╠ᶏ Ȃ Һ Ḥ ғ

I2S_WSḤ ̆ Ȃ׆ Ҋ̆I2SCH Һ
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I2S_WSḤ Ȃ 

ҹԅ῏ I2S̆ ⌠ ѿҩRBNEӊ I2SENᵝȂ 

17.5.6. DMAⱳ  

DMAⱳ ҍSPI ῃѿ ̆ ѿҌ I2S Ҍ CRCⱳ Ȃ 

17.5.7. I2SҬ  

ᵝ 

SPI_STAT Ҭ 4ҩ ᵝ̆№≢ TBEȁRBNEȁTRANS I2SCH̆

֓ ᵝ ῃץ I2S Ȃ 

Â ‖ ̂TBẼ̔ 

‖ ҹ ̆TBE ᵝȂ ᴆ ץ ΏSPI_DATA Ҋѿҩ Ώ῀

‖ Ȃ 

Â ‖ ̂RBNẼ̔ 

‖ ̆RBNE ᵝ̆ ⌠ѿҩ ̆ ῀ ‖ Ҭ̆

ᴆ ץ SPI_DATA Ȃ 

Â I2S Ḥ Ҭ ̂TRANS̃̔ 

TRANS ╠ᴰ ̆ ῤ ᴆ ᵝ ̆

ᴆ ᵬȂ ᵝҌᴪ֟ ᴋᵥҬ Ȃ 

Â I2S ̂I2SCH̃̔ 

I2SCH ╠ᴰ Ḥ ̆ PCM ‰ ӈȂ Ҋ̆

I2SCH TBE 0 1 ̆ Ҋ Ĭ2SCH RBNE 0 1

Ȃ ᵝҌᴪ֟ ᴋᵥҬ Ȃ 

 

҈ҩ ̔ 

Â ̂TXURERR̃̔ 

׆ Ҋ̆ SCKḤ ̆ ‖ ҹ ̆

TXURERR ᵝȂ 

Â ̂RXORERR̃̔ 

‖ ғ ⌠ѿҩ ̆ RXORERR ᵝȂ

̆ ‖ Ҭ ̆ ҡ Ȃ 

Â ̂FERR̃̔ 

I2S׆ Ҋ̆I2S I2S_WSḤ ̆ I2S_WSḤ ѿҩ ᵝ

̆ ᴪ ᵝFERR ᵝȂ 

17-10. I2SҬ ԅI2SҬ Ԋᴆ ᶏ ᵝȂ 
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17-10. I2SҬ  

Ҭ    Ҭ ᶏ ᵝ 

TBE ‖  ΏSPI_DATA TBEIE 

RBNE ‖  SPI_DATA RBNEIE 

TXURERR  SPI_STAT 

ERRIE RXORERR  
SPI_DATĂ Ῥ

SPI_STAT 

FERR I2S  SPI_STAT 
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17.6. SPI/I2S 

SPI0/I2S0 ̔0x4001 3000 

SPI1 ̔0x4000 3800 

17.6.1. └ 0̂ SPI_CTL0̃ 

Ẓ ̔0x00 

ᵝṿ̔0x0000 0000 

ץ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

I2S Ҋ ӈȂ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

BDEN BDOEN CRCEN CRCNT 

FF16 

RO 

SWNSS 

EN 

SWNSS LF SPIEN PSC[2:0] MSTMOD CKPL CKPH 

CRCL 

rw rw rw rw rw rw rw rw rw rw rw rw rw rw 

 

ᵝ/β    

31:16 Ḡ  Ḡ ᵝṿȂ 

15 BDEN ᶏ  

0̔ 2 ᴰ  

1̔ 1 ᴰ Ȃ Һ MOSI ׆ MISO ӊ ᴰ Ȃ 

14 BDOEN ᴰ ₮ᶏ  

BDENβ ̆ ᵝ‗ ԅ ᴰ Ȃ 

0̔ ᵬ  

1̔ ᵬ  

13 CRCEN CRC ᶏ  

0̔ CRC  

1̔ CRC ᶏ  

12 CRCNT Ҋѿ ᴰ CRC  

0̔ Ҋѿ ᴰ ṿҹ  

1̔ Ҋѿ ᴰ ṿҹCRCṿ̂TCRC̃  

ᴰ DMA ̆CRCṿ ᴆᴰ ̆ ᵝ Ȃ 

ῃ Ҋ̆ ѿҩ Ώ῀SPI_DATA ᵝ 1Ȃ

Ҋ̆ ṕ ԋҩ ᵝ 1Ȃ 

11 FF16 ̂ SPI0̃  

0̔ 8β  
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1̔ 16β  

CRCL CRC ̂ SPI1̃  

0̔ 8β CRC  

1̔ 16βCRC  

10 RO  

BDEN ̆ ᵝ‗ ԅ ᴰ Ȃ 

0̔ ῃ  

1̔  

9 SWNSSEN NSSᴆ ᶏ  

0̔ NSSᴆ ̆NSS ‗ԍNSS  

1̔ NSSᴆ ̆NSS ‗ԍSWNSSβ 

ᵝ SPI TIҊ ӈȂ 

8 SWNSS NSSᴆ ҊNSS  

0̔ NSS ᵞ 

1̔ NSS  

SWNSSENβ ̆ ᵝ Ȃ 

ᵝ SPI TIҊ ӈȂ 

7 LF ᵞ ᵝᾢ  

0̔ ᾢ ᵝ 

1̔ ᾢ ᵞ ᵝ 

ᵝ SPI TIҊ ӈȂ 

6 SPIEN SPIᶏ  

0̔ SPI  

1̔ SPI ᶏ  

5:3 PSC[2:0] Һ №  

000̔PCLK/2 

001̔PCLK/4 

010̔PCLK/8 

011̔PCLK/16 

100̔PCLK/32 

101̔PCLK/64 

110̔PCLK/128 

111̔PCLK/256 

2 MSTMOD Һ׆ ᶏ  

0̔ ׆  

1̔ Һ  

1 CKPL  

0̔ SPIҹ ̆CLK ᵞ 

1̔ SPIҹ ̆CLK  
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0 CKPH ᵝ  

0̔ ѿҩ ѿҩ  

1̔ ԋҩ ѿҩ  

17.6.2. └ 1̂ SPI_CTL1̃ 

Ẓ ̔0x04 

ᵝṿ̔SPI1̔0x0000 0700 

SPI0̔0x0000 0000 

ץ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ  

TXDMA_

ODD 

RXDMA_

ODD 

BYTEN DZ[3:0] TBEIE RBNEIE ERRIE TMOD NSSP NSSDRV DMATEN DMAREN 

 rw rw rw rw rw rw rw rw rw rw rw rw 

 

ᵝ/ᵝ    

31:15 Ḡ  Ḡ ᵝṿȂ 

14 TXDMA_ODD DMA ̂ SPI1̃ 

ᴰ Ҭ̆ DMA ҹ ᵝȂֽ DMAⱳ

ғ ̂ ԍ ԍ8ᵝғ SPI_DATAΏ῀ 16ᵝ ̃

Ȃ 

SPI Ώ῀Ȃ 

0̔ DMA ҹẼ ҩȂ 

1̔ DMA ҹ ҩȂ 

13 RXDMA_ODD DMA ̂ SPI1̃ 

ᴰ Ҭ̆ DMA ҹ ᵝȂֽ DMAⱳ

ғ ̂ ԍ ԍ8ᵝғ SPI_DATAΏ῀ 16ᵝ ̃

Ȃ 

SPI Ώ῀Ȃ 

0̔ DMA ҹẼ ҩȂ 

1̔ DMA ҹ ҩȂ 

12 BYTEN ᶏ ̂ SPI1̃ 

ᵝ ԍ FIFO ̆ ֟ RBNE RXFIFO ṿȂ 

0̔ ̆ғ RXLVL>=2 ̆RBNE ᵝȂ 

1̔ ̆ғ RXLVL>=1 ̆RBNE ᵝȂ 

11:8 DZ[3:0] ᵝ ̂ SPI1̃ 

֓ᵝ SPIᴰ ᵝ ̔ 

0000̔ └ҹñ0111ò 
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0001̔ └ҹñ0111ò 

0010̔ └ҹñ0111ò 

0011̔4ᵝ 

0100̔5ᵝ 

éé 

1111̔16ᵝ 

7 TBEIE ‖ / FIFO Ҭ ᶏ  

0̔TBEҬ  

1̔TBEҬ ᶏ Ȃ TBE ᵝ ̆֟ Ҭ Ȃ 

6 RBNEIE ‖ / FIFO Ҭ ᶏ  

0̔RBNEҬ  

1̔RBNEҬ ᶏ Ȃ RBNE ᵝ ̆֟ Ҭ Ȃ 

5 ERRIE Ҭ ᶏ  

0̔ Ҭ  

1̔ Ҭ ᶏ Ȃ CRCERRᵝ̆CONFERRᵝ̆RXORERRᵝ TXURERRᵝ

1 ̆֟ Ҭ Ȃ 

4 TMOD SPI TI ᶏ  

0̔SPI TI  

1̔SPI TI ᶏ  

3 NSSP SPI NSS ‖ ᶏ  

0̔SPI NSS ‖  

1̔SPI NSS ‖ ᶏ  

2 NSSDRV NSS ₮ᶏ  

0̔NSS ₮  

1̔NSS ₮ᶏ Ȃ 

SPIᶏ ̆ NSS ҹ ₮ N̆SS Һ ᵞȂ NSS

ҹ ῀ ̆NSS Һ ̆ ᵝ Ȃ 

1 DMATEN ‖ / FIFO DMAᶏ  

0̔ ‖ / FIFO DMA  

1̔ ‖ / FIFO DMAᶏ Ȃ SPI_STATҬ TBE ᵝ ̆ ᴪ

DMA ҉֟ ѿҩDMA Ȃ 

0 DMAREN ‖ / FIFO DMAᶏ  

0̔ ‖ / FIFO DMA  

1̔ ‖ / FIFO DMAᶏ Ȃ SPI_STATҬ RBNE ᵝ ̆ ᴪ

DMA ҉֟ ѿҩDMA Ȃ 

17.6.3. ̂SPI_STAT̃ 

Ẓ ̔0x08 

ᵝṿ̔0x0000 0002 
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ץ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ  TXLVL[1:0] RXLVL[1:0] FERR TRANS 

RXORER

R 

CONFER

R 

CRCERR 

TXURER

R 

I2SCH TBE RBNE 

 r r rc_w0 r r r rc_w0 r r r r 

 

ᵝ/ᵝ    

31:13 Ḡ  Ḡ ᵝṿȂ 

12:11 TXLVL[1:0] FIFO ̂ SPI1̃ 

00̔  

01̔1/4  

10̔1/2  

11̔  

̔ FIFO FIFO ╠ Ữ Ȃ ̆ FIFO Ữ ԍ

Ữ 1/2 ҹFIFO Ȃ 

10:9 RXLVL[1:0] FIFO ̂ SPI1̃ 

00̔  

01̔1/4  

10̔1/2  

11̔  

֓ᵝ ԅCRC ⱳ SPI Ҋ̆Ҍᶏ Ȃ 

̔ FIFO FIFO ╠ Ữ Ȃ ̆ FIFO Ữ ԍ

Ữ 1/2 ҹFIFO Ȃ 

8 FERR  

SPI TI ̔  

0̔ TI  

1̔TI  

I2S ̔ 

0̔ I2S  

1̔I2S  

7 TRANS Ḥ Ҭ  

0̔SPI  

1̔SPI ╠ ғ/  

ᵝ ᴆ ᵝ Ȃ 

6 RXORERR  

0̔  

1̔  

ᵝ ᴆ ᵝ̆ ᴆ ↓ Ȃ ᴆ ↓ҹ̔ᾢ SPI_DATA ̆
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SPI_STAT Ȃ 

5 CONFERR SPI  

0̔  

1̔ ̂Һ Ҋ̆ ᴆNSS NSS ᵞ̆ ᴆNSS

SWNSSᵝҹ0̆ ᴪ֟ CONFERR ̃ 

ᵝ ᴆ ᵝ̆ ᴆ ↓ Ȃ ᴆ ↓ҹ̔ ΏSPI_STAT ̆ Ώ

SPI_CTL0 Ȃ 

4 CRCERR SPI CRC  

0̔SPI_RCRCṿ ԍ ⌠ CRCṿ 

1̔SPI_RCRCṿҌ ԍ ⌠ CRCṿ ᵝ ᴆ ᵝ̆ ץ Ώ0 Ȃ 

3 TXURERR  

0̔  

1̔  

ᵝ ᴆ ᵝ̆ SPI_STAT Ȃ 

SPI ҊҌᶏ ᵝȂ 

2 I2SCH I2S  

0̔Ҋѿҩ ↨↨ ⌠ ԍ  

1̔Ҋѿҩ ↨↨ ⌠ ԍ  

ᵝ ᴆ ᵝ Ȃ 

SPI Ҋ ᵝ ̆I2S PCM Ҋ ᵝ ӈȂ 

1 TBE ‖ / FIFO  

0̔ ‖ / FIFO  

1̔ ‖ / FIFO  

0 RBNE ‖ / FIFO  

0̔ ‖ / FIFO  

1̔ ‖ / FIFO  

17.6.4. ̂SPI_DATÃ 

Ẓ ̔0x0C 

ᵝṿ̔0x0000 0000 

ԍSPI1̆ ץ ̂8ᵝ̃ ̂16ᵝ̃ Ȃ ԍSPI0̆ ץ

̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

SPI_DATA[15:0] 

rw 
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ᵝ/β    

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 SPI_DATA[15:0] ᴰ ṿ 

ԍSPI1̆ ᴆ ңҩFIFO̔TXFIFORXFIFOȂ SPI_DATAΏ ᴪ

῀ FIFŎ׆SPI_DATĂ ׆ FIFO Ȃ 

ԍSPI0̆ ᴆ ңҩ ‖ ̔ ‖ ‖ Ȃ SPI_DATAΏ ᴪ

῀ ‖ SPI_DATĂ׆̆ ׆ ‖ Ȃ

ҹ8β ̆SPI_DATA[15:8]└ҹ0̆ SPI_DATA[7:0] ̆

‖ 8β Ȃ ҹ16β S̆PI_DATA[15:0]ԍ

̆ ‖ Ӟ 16βȂ 

̔ ԍSPI1̆ ҉ ᴆ BYTENѿᵝ ∞ ѿ

SPI_DATAᵝ ̆ҍ ᴆ ╠ ᵬ ᶏ ᵝ ῏Ȃ 

17.6.5. CRC ̂SPI_CRCPOLỸ 

Ẓ ̔0x10 

ᵝṿ̔0x0000 0007 

ץ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

CRCPOLY[15:0] 

rw 

 

ᵝ/β    

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 CRCPOLY[15:0] CRC ṿ 

ṿ ԅCRC ̆ ԍCRC ̆ ṿҹ0007hȂ 

17.6.6. CRC ̂SPI_RCRC̃ 

Ẓ ̔0x14 

ᵝṿ̔0x0000 0000 

ץ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

RCRC[15:0] 

r 
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ᵝ/β    

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 RCRC[15:0] CRC ṿ 

SPI_CTL0Ҭ CRCENβ ̆ ᴆ CRCṿ̆ Ḡ ⌠RCRC

ҬȂ ԍSPI0̆ 8β ̆CRC ԍCRC8‰ ̆Ḡ

⌠RCRC[7:0]Ȃ 16β ̆CRC ԍCRC16‰ ̆Ḡ

⌠RCRC[15:0]Ȃ ԍSPI1̆ ҹ8β 16β ̆CRC Ȃ CRC

ҹ8β ғ ԍ8β C̆RC ԍCRC8‰ ̆ ṿḠ

RCRC[70̔]Ҭ̆ ↕CRC ԍCRC16‰ ̆ ṿḠ RCRC[150̔]ҬȂ 

ᴆ ⌠ ҩ ᵝ ᴪ CRCṿ̆ TRANSβ ̆

ѿҩҬ ṿȂ 

SPI_CTL0Ҭ CRCENβ RCUᵝ Ҭ SPIxRSTβ ᵝ ̆

ᵝȂ 

17.6.7. CRC ̂SPI_TCRC̃ 

Ẓ ̔0x18 

ᵝṿ̔0x0000 0000 

ץ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

TCRC[15:0] 

r 

 

ᵝ/β    

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 TCRC[15:0] CRC ṿ 

SPI_CTL0Ҭ CRCENβ ̆ ᴆ CRCṿ̆ Ḡ ⌠TCRC

ҬȂ ԍSPI0̆ 8β ̆CRC ԍCRC8‰ ̆Ḡ

⌠TCRC[7:0]Ȃ 16β C̆RC ԍCRC16‰ Ḡ̆ ⌠

TCRC[15:0]Ȃ ԍSPI1̆ ҹ8β 16β ̆CRC Ȃ CRC

ҹ8β ғ ԍ8β ̆CRC ԍCRC8‰ ̆ ṿḠ

TCRC[70̔]Ҭ̆ ↕CRC ԍCRC16‰ ̆ ṿḠ TCRC[150̔]ҬȂ 

ᴆ ₮ ҩ ᵝ ᴪ CRCṿ̆ TRANSβ ̆

ѿҩҬ ṿȂҌ ̂SPI_CTL0Ҭ LFβ‗ ̃ ᴪ ⌠Ҍ CRCṿȂ 

SPI_CTL0Ҭ CRCENβ RCUᵝ Ҭ SPIxRSTβ ᵝ ̆

ᵝȂ 
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17.6.8. I2S└ ̂SPI_I2SCTL̃ 

Ẓ ̔0x1C 

ᵝṿ̔0x0000 0000 

ץ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ  I2SSEL I2SEN I2SOPMOD[1:0] 

PCMS 

MOD 

Ḡ  I2SSTD[1:0] CKPL DTLEN[1:0] CHLEN 

  rw rw rw rw   rw rw rw rw 

 

ᵝ/β    

31:12 Ḡ  Ḡ ᵝṿȂ 

11 I2SSEL I2S  

0̔ SPI  

1̔ I2S  

SPII2S̓͂ ᵝȂ  

10 I2SEN I2Sᶏ  

0̔ I2S  

1̔ I2Sᶏ  

SPI Ҍᶏ ᵝȂ 

9:8 I2SOPMOD[1:0] I2S  

׆00̔  

׆01̔  

10̔Һ  

11̔Һ  

I2S̓͂ ᵝȂSPI Ҍᶏ ᵝȂ 

7 PCMSMOD PCM  

0̔  

1̔  

PCM‰Ҋ̆ ᵝ ӈȂ 

I2S̓͂ ᵝȂSPI Ҍᶏ ᵝȂ 

6 Ḡ  Ḡ ᵝṿȂ 

5:4 I2SSTD[1:0] I2S‰  

00̔I2S≠ ‰ 

01̔MSB ‰ 

10̔LSB ‰ 

11̔PCM‰ 
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I2S̓͂ ᵝȂSPI Ҍᶏ ᵝȂ 

3 CKPL  

0̔ I2S_CK ҹᵞ  

1̔ I2S_CK ҹ  

I2S̓͂ ᵝȂSPI Ҍᶏ ᵝȂ 

2:1 DTLEN[1:0]  

00̔16β 

01̔24β 

10̔32β 

11̔Ḡ  

I2S̓͂ ᵝȂSPI Ҍᶏ ᵝȂ 

0 CHLEN  

0̔ 16β 

1̔ 32β 

ԍ ԍ Ȃ 

I2S̓͂ ᵝȂSPI Ҍᶏ ᵝȂ 

17.6.9. I2S № ̂SPI_I2SPSC̃ 

Ẓ ̔0x20 

ᵝṿ̔0x0000 0002 

ץ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

 

 15  14  13  12  11  10  9  8  7  6  5  4  3  2 1  0 

Ḡ  MCKOEN OF DIV[7:0] 

 rw rw rw 

 

ᵝ/β    

31:10 Ḡ  Ḡ ᵝṿȂ 

9 MCKOEN I2S_MCK₮ᶏ  

0̔ I2S_MCK₮  

1̔ I2S_MCK₮ᶏ  

I2S̓͂ ᵝȂ 

SPI Ҍᶏ ᵝȂ 

̔ ᵝֽ ԍ I2S_SCKȂ 

8 OF №  

0̔ № ҹDIV * 2 

1̔ № ҹDIV * 2 + 1 
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I2S̓͂ ᵝȂSPI ҊҌᶏ ᵝȂ 

7:0 DIV[7:0] № №  

№ DIV * 2 + OFȂ 

DIVҌ ҹ0Ȃ 

I2S̓͂ ᵝȂSPI ҊҌᶏ ᵝȂ 

17.6.10. SPI1 SPI└ ̂SPI_QCTL̃ 

Ẓ ̔0x80 

ᵝṿ̔0x0000 0000 

ץ ̂16ᵝ̃ ̂32ᵝ̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ  
IO23_DR

V 
QRD QMOD 

 rw rw rw 

 

ᵝ/ᵝ    

31:3 Ḡ  Ḡ ᵝṿȂ 

2 IO23_DRV IO2 IO3 ₮ᶏ  

0̔ ҊIO2 IO3 ₮῏  

1̔ ҊIO2 IO3 ₮  

ᵝֽ ԍSPI1Ȃ 

1 QRD SPI  

0̔SPI Ώ ᵬ 

1̔SPI ᵬ 

ᵝֽ SPI Ḥ ̂TRANSᵝ ̃Ȃ 

ᵝֽ ԍSPI1Ȃ 

0 QMOD SPI ᶏ  

0̔SPI ᵬ  

1̔SPI ᵬ  

ᵝֽ SPI Ḥ ̂TRANSᵝ ̃Ȃ 

ᵝֽ ԍSPI1Ȃ 
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18. ̂CMP̃ 

 ׃ .18.1

ᵬ̆ῒ ₮ ԍ I / O ̆Ӟ ᶏ Ȃ 

Ḥ MCU׆ᵞⱳ Ҭ ̆ ѿ ᴆҊ̆ Ḥ ᵬҹ

TIMER Ȃ 

18.2. Һ  

Â ̕ 

Â ̕ 

Â ȁⱳ ̕ 

Â ҩ Ҋץ Ḥ ᵬҹ ῀ ̕ 

-  DAC ₮̕ 

-  I / O̕  

-  0.25ȁ0.5ȁ0.75ȁ1Ṑ ῤ ̕ 

Â ₮ ̕ 

Â ̕ 

Â ₮⌠I / O̕ 

Â ᵬҹ ₮⌠ ̕ 

Â ₮⌠EXTIȂ 

18.3. ⱳ  

Ҋ̔ 



                                                            GD32C2x1Ύ 

502 
 

18-1.  

CMP1MSEL[2:0]

100

101

110

000

010

001

011

CMP1PL

1

0

CMP0MSEL[2:0]

101

110

000

010

001

011

CMP0BLK[2:0]

000

001

010

101

100

CMP1BLK[2:0]

000

001

010

101

100

CMP0PL

1

0

100

CMP0SW

CMP1SW

111

῏

῏

111

 

̔VREFINT1.2VȂ 

18.3.1.  

ҍAPB ̆ ҍPCLK Ȃ 

18.3.2. I / O  

ҹ ῀ ӊ╠̆ ҹ Ȃ 

₮ ῤ ₮Ȃ 

Datasheetӈ̆ ₮ ץ GPIO ⱳ ⌠ I / OȂ 

₮ῤ ⌠ ױז̆ ῏ Ҋ̔ 

Â CMP ₮ ⌠ ῀ ̆ TIMER0_INSEL Ȃ 

ҹԅ Ҋ ᵬ̆ ₮ Ҍᴪ ҹPCLK̓͂ Ȃ 

18-1 ῀ ₮ ԅCMP ῀ ₮Ȃ 
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18-1 ῀ ₮ 

 CMP0 CMP1 

CMP ῀

⌠I / O 
PA1 PA3 

CMP ῀

⌠I / O 

PA0 

PB1 

PB2 

VSSA 

PA2 

PB3 

PB4 

PB6 

CMP ῀

⌠ῤ Ḥ  

VREFINT/4, 

VREFINT/2, 

VREFINT*3/4, 

VREFINT 

VREFINT/4, 

VREFINT/2, 

VREFINT*3/4, 

VREFINT 

CMP ₮ ⌠  

I / O 

PA0 

PA6 

PB0 

PB10 

PA11 

PA2 

PA7 

PB11 

PA12 

PB5 

CMP ₮ ⌠ 

EXTI 
 

CMP ₮ ⌠ῤ

Ḥ  
TIMER0_CH0 TIMER0_CH1 

18.3.3. ᶫ  

ԍ ̆ ⱳ ᴰ ӊ ̆ CMPx_CS ᵝ

CMPxM [1:0] Ȃ CMPxM [1:0]ҹ2ôb 00̆ ץ ⱳ

ᵬ̆ᵖ CMPxM [1:0]ᵝ2ôb 11̆ ץ ⱳ ᵬȂ 

18.3.4.  

ҹԅ ᾧ Ḥ Ẋ ₮̆ ԅ ⱳ ̆ └

└ ṿȂ ⱳ ץ ῏ Ȃ 
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18-2.  

CMP_OUT

CMP_IM-Vhyst

CMP_IM

CMP_IP

 

18.3.5. ΏḠ  

└ ̂CMPx_CS̃ CMPxLKᵝҹ 1 ΏḠ C̆MPx_CS

̆ CMPxLKβ̆ ᴪ ҹ ᵝ̆ MCU ᵝ ץ ᵝȂ 

18.3.6. ₮  

₮ ⱳ ץ ᾧ ῀Ḥ Ҭ ‖ ₮Ḥ Ȃ CMPx_CS

Ҭ CMPxBLK[2:0]ᵝ ҹ ṿ̆↕ ₮ Ḥ Ḥ ԑ

Ḥ ₮ ľҍĿ Ȃ 

18-3. ₮ ԅ ₮ ⱳ Ȃ 

18-3. ₮  

Ḥ

CMP ῀

CMP ῀

CMP ₮Ḥ

CMP ₮Ḥ
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18.3.7. ⱳ  

ⱳ ҹCMP ῀ ᶫ 1 / 4ȁ1 / 2ȁ3 / 4 Ȃ ᵝԍCMPx

└ Ҭ CMPxSENβ CMPxBENβ └̆CMPxSENβ CMPxBENβ №≢

ԍᶏ VREFINT ₮ № ֟ץ̆ Ȃ 

18.3.8. Ҭ  

CMP ₮ ⌠EXTĬEXTI ҩCMP Ȃ ҩⱳ ̆ ֟ץ Ҭ

Ԋᴆ̆ ԍ ₮ Ȃ 
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18.4. CMP  

CMP ̔0x4001 7C00 

18.4.1. CMP0 └ ̂CMP0_CS̃ 

Ẓ ̔0x00 

ᵝṿ̔0x0000 0000 

̂32β ̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

CMP0LK CMP0O Ḡ  CMP0SEN CMP0BEN Ḡ  CMP0BLK[2:0] CMP0HST[1:0] 

rwo r  rw rw  rw rw 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

CMP0PL Ḡ  CMP0SW Ḡ  CMP0MSEL[2:0] CMP0M[1:0] Ḡ  CMP0EN 

rw  rw  rw rw  rw 

 

ᵝ/β    

31 CMP0LK CMP0ΏḠ  

ᵝ CMP0 └ᵝ ҹ ̆ ᵝ Ώѿ ̆ ᵝ ̆

ᴆ ᵝȂ 

0̔ CMP0_CS[31:0]Ώᵝ 

1̔ CMP0_CS[31:0]ᵝ 

30 CMP0O CMP0₮ 

ᵝ CMP0₮ ̆ ᵝȂ 

0̔ ῀ ᵞԍ ῀ ̆ ₮ҹᵞ Ȃ 

1̔ ῀ ԍ ῀ ̆ ₮ҹ Ȃ 

29:24 Ḡ  Ḡ ᵝṿȂ 

23 CMP0SEN ᶏ ᵝ 

ᵝ ᴆ ᵝ ̆ ᶏ VREFINT№ ₮̆ ҹ ῀ Ȃ 

0̔ CMP1_CS CMP1SENβ ҹ0 Ҋ̆ Ȃ 

1̔ ᶏ  

22 CMP0BEN ᶏ ᵝ 

0̔ CMP1_CS CMP1BENβ ҹ0 Ҋ̆ ⱳ Ȃ 

1̔ ᶏ ⱳ  

21 Ḡ  Ḡ ᵝṿȂ 

20:18 CMP0BLK[2:0] CMP0 ₮  

ᵝ ԍ ҩ ₮ └CMP0 ₮ Ȃ 

000̔  

001̔ TIMER0_CH1 ₮ Ḥ ҹ  

010̔ TIMER2_CH1 ₮ Ḥ ҹ  
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011̔Ḡ  

100̔ TIMER13_CH0 ₮ Ḥ ҹ  

101̔ TIMER15_CH0 ₮ Ḥ ҹ  

110~111̔Ḡ  

17:16 CMP0HST[1:0] CMP0  

ᵝ ԍ └ Ȃ 

00̔  

01̔ᵞ  

10̔Ҭ  

11̔  

15 CMP0PL CMP0₮  

ᵝ ԍ └ ₮ Ȃ 

0̔ ₮  

1̔ ₮  

14:12 Ḡ  Ḡ ᵝṿȂ 

11 CMP0SW CMP0 ῏  

ᵝ ԍ ῏ CMP0 ῀ PA1ҍ PB2ӊ Ȃ 

0̔ ῏  

1̔ ῏ ᶏ  

10:7 Ḡ  Ḡ ᵝṿȂ 

6:4 CMP0MSEL[2:0] CMP0_IM͂  

ᵝ ԍ CMP0 ῀ CMP0_IM ῀ Ȃ 

000̔VREFINT / 4 

001̔VREFINT / 2 

010̔VREFINT * 3 / 4 

011̔VREFINT 

100̔PB2 

101̔PA0 

110̔PB1 

111̔VSSA 

3:2 CMP0M[1:0] CMP0  

ᵝ ԍ └ CMP0 ץ ⱳ Ȃ 

00̔  / ῃⱳ  

01̔Ҭ  / Ҭⱳ  

10̔ᵞ  / γⱳ  

11̔ ᵞ  / ᵞⱳ  

1 Ḡ  Ḡ ᵝṿȂ 

0 CMP0EN CMP0ᶏ  

0̔ CMP0  
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1̔ CMP0ᶏ  

18.4.2. CMP1└ ̂CMP1_CS̃ 

Ẓ ̔0x04 

ᵝṿ̔0x0000 0000 

̂32β ̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

CMP1LK CMP1O Ḡ  CMP1SEN CMP1BEN Ḡ  CMP1BLK[2:0] CMP1HST[1:0] 

rwo r  rw rw  rw rw 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

CMP1PL Ḡ  CMP1SW Ḡ  CMP1MSEL[2:0] CMP1M[1:0] Ḡ  CMP1EN 

rw  rw  rw rw  rw 

 

ᵝ/β    

31 CMP1LK CMP1ΏḠ  

ᵝ CMP1 └ᵝ ҹ ̆ ᵝ Ώѿ ̆ ᵝ ̆

ᴆ ᵝȂ 

0̔ CMP1_CS[31:0]Ώᵝ 

1̔ CMP1_CS[31:0]ᵝ 

30 CMP1O CMP1₮ 

ᵝ CMP1₮ ̆ ᵝȂ 

0̔ ῀ ᵞԍ ῀ ̆ ₮ҹᵞ Ȃ 

1̔ ῀ ԍ ῀ ̆ ₮ҹ Ȃ 

29:24 Ḡ  Ḡ ᵝṿȂ 

23 CMP1SEN ᶏ ᵝ 

ᵝ ᴆ ᵝ ̆ ᶏ VREFINT№ ₮̆ ҹ ῀ Ȃ 

0̔ CMP0_CS CMP0SENβ ҹ0 Ҋ̆ Ȃ 

1̔ ᶏ  

22 CMP1BEN ᶏ ᵝ 

0̔ CMP0_CS CMP0BENβ ҹ0 Ҋ̆ ⱳ Ȃ 

1̔ ᶏ ⱳ  

21 Ḡ  Ḡ ᵝṿȂ 

20:18 CMP1BLK[2:0] CMP1 ₮  

ᵝ ԍ ҩ ₮ └CMP1 ₮ Ȃ 

000̔  

001̔ TIMER0_CH1 ₮ Ḥ ҹ  

010̔ TIMER2_CH1 ₮ Ḥ ҹ  

011̔Ḡ  

100̔ TIMER13_CH0 ₮ Ḥ ҹ  
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101̔ TIMER15_CH0 ₮ Ḥ ҹ  

110~111̔Ḡ  

17:16 CMP1HST[1:0] CMP1  

ᵝ ԍ └ Ȃ 

00̔  

01̔ᵞ  

10̔Ҭ  

11̔  

15 CMP1PL CMP1₮  

ᵝ ԍ └ ₮ Ȃ 

0̔ ₮  

1̔ ₮  

14:12 Ḡ  Ḡ ᵝṿȂ 

11 CMP1SW CMP1 ῏  

ᵝ ԍ ῏ CMP1 ῀ PA3ҍPB6ӊ Ȃ 

0̔ ῏  

1̔ ῏ ᶏ  

10:7 Ḡ  Ḡ ᵝṿȂ 

6:4 CMP1MSEL[2:0] CMP1_IM͂  

ᵝ ԍ CMP1 ῀ CMP1_IM ῀ Ȃ 

000̔VREFINT / 4 

001̔VREFINT / 2 

010̔VREFINT * 3 / 4 

011̔VREFINT 

100̔PB6 

101̔PA2 

110̔PB3 

111̔PB4 

3:2 CMP1PM[1:0] CMP1  

ᵝ ԍ └ CMP1 ץ ⱳ Ȃ 

00̔  / ῃⱳ  

01̔Ҭ  / Ҭⱳ  

10̔ᵞ  / γⱳ  

11̔ ᵞ  / ᵞⱳ  

1 Ḡ  Ḡ ᵝṿȂ 

0 CMP1EN CMP1ᶏ  

0̔ CMP1  

1̔ CMP1ᶏ  
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19.  

19-1. ⱳ ᵝ  

Ҭ Ώ  

/Ώ̂rw̃ ᴆ ץ ҩᵝ ΏȂ 

̂r̃ ᴆ ҩᵝ Ȃ 

Ώ̂w̃ ᴆ ҩᵝ ΏȂ ᵝ ᵝṿȂ 

/Ώ 1  

̂rc_w1̃ 
ᴆ ץ ᵝ̆ ᵝΏ῀ 1 ץ ҩᵝȂΏ῀ 0 ᵝṿ Ȃ 

/Ώ 0  

̂rc_w0̃ 
ᴆ ץ ᵝ̆ ᵝΏ῀ 0 ץ ҩᵝȂΏ῀ 1 ᵝṿ Ȃ 

 ̂t̃ ᴆ ץ Ώ 1 ᵝȂΏ῀ 0 ᵝṿ Ȃ 

/Ώ 1

̂rt_w1̃ 
ᴆ ᵝ̆Ώ῀ 1 Ԋᴆ̆ᵖ ᵝṿ Ȃ 

/ ᵝ̂rs̃ ᴆ ץ ᵝ̆Ӟ ץ ҩᵝ ҹ 1ȂΏ῀ 0 ᵝṿ Ȃ 

/ ̂rc_r̃ ᴆ ץ ᵝ̆ ᵝᴪ ꜚ ȂΏ῀ 0 ᵝṿ Ȃ 

/ ᵝ̂rs_r̃ ᴆ ץ ᵝ̆ ᵝᴪ ᵝ ᵝȂΏ ᵝṿ Ȃ 

/Ώѿ ̂rwõ ᴆ Ώ ᵝѿ ̆ ץ ᴋ Ȃ ᵝ ᵝ ҹ ṿȂ 

/Ώ ̂rc_w̃ ᴆ ץ ᵝ̆ ᵝΏ ץ ҩᵝȂΏ 0 Ώ 1 Ȃ 

/Ώ 1

̂rt_w̃ 
ᴆ ᵝ̆Ώ 0 1 Ԋᴆ̆ᵖ ᵝṿ Ȃ 

19-2.  

  

 32ᵝ  

 16ᵝ . 

 8ᵝ  

IAP( ῤ )  IAP └ ⱬȂ 

ICP( ) 
ICP ҉ ̆ѿҩᶏ JTAG ̆SWD

ⱴ └ ⱬȂ 

 Ữ Ҭ ֟ ᵝ 

AHB  

APB  

RAZ ҹ 0 

WI Ώ  

RAZ/WI ҹ 0/Ώ  
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20.  

20-1.  
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